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BBEflEHME 


rio;; pyKOBOi;cTBOM KoMMynncTHiiecKOH napxHH coBercKHø Hapojx 
ycneiuHo crcymecTBJiHex njianbi pasBHXHH napoflHoro xosHHcxsa CCCP. 
flocxHXHyxu BHaqøxejibHbie ycnexH b pasBHXHH Bcex oxpacjieft napofl- 
Horo xosHHcxBa H ocoSeHHO B pasBHXHH sHeprexHKH. 3a rojiH Cosex- 
CKOH BJiacxH pesKo Bospocjia BHpaSoxKa sjieKxpnqecKOH seeprøH, bo 3- 
HHKjiH KpynHbie sjieKxpoaHeprexH^ecKHe oS-beAHHCHHH c BbicoKOBO.xbx- 
HHMH JIHHHHMH SojIbUIOH npOXH>KeHHOCXH, MOmHbIMH SJieKXpHHeCKHMH 
cxaHUHHMH H pasBHXbiMH pacnpej^eJiHxeJibHbiMH cexHMH BbicoHpfo eanpa- 
sceHHH. CoBexcKHH Coios BHuie.! Ha Bxopoe Mecxo B MHpe no BbipafioxKe 
SJieKXpHHeCKOH SHepXHH, no CyMMapHOfi MOIBHOCXH SJieKXpHHeCKHX cxaH- 
UHH H saHHMaex Be;iymee Mecxo no xewnaM pasBHXHH sHeprexHKH. 
B HacxoHipee speMH pa3pa6oxaHH, ycxanoBJieHu h ycxanaBJiHBaiOTCH 
coBepmeHHbie arperaxbi xen.xoBoro, SJieKxpHnecKoro h rnApoxexHH- 
necKoro o6opyj;oBaHHH. 

TIo njiany pasBHXHH napo^lHoro xosHHCxsa na 1959—1965 rr. 6o- 
jtee HØM B 2 pasa ysejiHHHxcH cyMMapnaa MomHocxb sJieKxpiwecKHx 
cxaHUHH, 6yjiyx coopyncenu RpynHefluine xenjioBbie sJieKxpHHecKne 
cxaHUHH MomHocxbio 1200—2400 Mern c arperaxaMH 200, 300, 600 Mern, 
KoxjiaMH OojibuioH npoH3Bo;iHxeJibHocxH, c BbicoKHMH oapaMexpaMH napa, 
Momubie H cBepxMomHbie xHApoajieKxpHHecKHe cxanuHH, cpeflø koxo- 
pHX Syayx cxaHUHH c MoaiHocxbio ao 5000 Mern-, b 2,5—3 pasa bo3- 
pacxex npoxHJKeHHocxb sjieKTpnqecKHX cexeH bhcokofo HanpajKeHHH. 
.3a BpeMH xøKymero cøMHJiexHH cpeAHeroAOBofl npnpocx moiuhocxh co- 
cxaBHx npHMepHo 11 000 Mern. 

3HaHHxejibHo Bospacxyx eAHHHHHaa h oOmaa moiuhocxh xenjiosjieKx- 
poueuxpaAeH. Hapn^y c oOiuhm noBHuieHueM BbipaOoxKH sJieKxpHue- 
CKOH sHeprHH Bospacxex h BupaOoxKa xenjia. 

XXII cbesA KFICC HaMøxHji nøpcnøKXHBbi ASJifaHøfluiøro pasBHXHH 
HapoAHoro xosHHcxBa Ha OjiHjuafluiHø 20 jiøx. 3a axo BpøMH b Hauiøft 
cxpane OyAØX cos^aHa MaxepnajibHO-xøxHHHøCKaH 6asa KOMMyenSMa, 
CoBøxcKaH 3Høpi».riÅ'a, ocHaiuøHHaH arpøraxaMH h npuOopaMH hobøh- 
UIHX XHnOB H KOHCXpyKUHH, HBJIHØXCH BØAyiUØH B OCyUXØCXBJIØHHH COB- 
peMøHHoro xøxHHHøcKoro nporpøcca. IlosxoMy IlporpaMMOH KFICC Ha- 
MøqaøxcH onøpøH^aioiuøø pasBHXHø sjiøKxpoSHøprøXHKH no cpaBHønnio 
c ApyxHMH oxpacAHMH HapoijHoro xosHHcxBa. K KOHuy nepBoro Aeca- 
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THJieXHH HaMeueHO AOBØCTH npOHSBOACXBO SJIØKXpOSHepXHH Jlo900—1000, 
a K KOHuy Bxoporo j^øCHXHJiøxHii jio 2700—3000 MJip;i. Ksm-u, qxo b 
9—10' pas npøBbimaøx cobpømøhhhh ypoBøHb npoH3Bo;i,cxBa SJiøKxpo- 
SHØpXHH. AjIH oOøCnØ'IØHHH XaKOrO ypOBHH npOHSBOACXBa SJIØKXpOSHØp- 
XHH sa flBaOTaXHJiøXHø noxpøOyøxca bbøcxh b cxpofl KOJioccaJibHbiø modj,- 
HOCXH Ha XØHJIOBblX H XHApaBJIHHØCKHX SJIØKXpOCXaHUHHX. 

/Ijih ycnøuiHoro pøuiøHHH Bas^Hbix sasan, nocxaBJiøHHbix XXII cbøs- 
/lOM napXHH, HØoOxOAHMO XaKJKØ paSBHBaXb H COBØpUIØHCXBOBaXb nOA- 
rOXOBKy KajipOB c BUCUIHM H CpØJlHHM CnøHHaJIbHblM oOpaSOBaHHØM. 
OcoOoØ BHHMaHHØ HpH 3XOM AOJI>KHO yflØJIHXbCH nOflXOXOBKØ cnøHHa- 
JIHCTOB Cpø/IHØH KBajIH(J)HKauHH. O^SHM H3 BaJKHblX HyXØH, CBHSblBaiO- 
mHx noflroxoBKy h oOynøHHø xøxhhkob c npoH3Bo;i,cxBOM, b nøpnoA 
yHøOnoro npouøcca hbjihioxch npaKXHHøcKKø sa^anna, KypcoBoø h jih- 
njioMHOø npoøKXHpoBaHHø, cnøusaAaHHH. 

KypcoBoø npoøKXHpoBaHHø cHHxaøxcH nøpBbiM maroM caMocxoa- 
TøJibHOH paOoxbi yaamørocH no cboøh cnøuHaJibHOCXH. CxyfløHX-SHøp- 
rØXHK SHaKOMHXCH C OCHOBHbIMH HpHØMaMH H MØXOrøMH npOØKXHpOBa- 
HHH 3JIØMØHXOB SJIØKXpHHØCKOH HaCXH CXaHU,HH H HOflCXaHUHH, HpH- 
yaaøxcH k o6o6møHHio xøopøXHHøcKnx CBø^enuft, nojiyqøHHbix npn Hsy- 
HØHHH CnØHHaJIbHblX KypCOB, K HCnOJIbSOBaHHK) flHpøKXHBHblX MaXØ- 
pnaJioB, cnpaBOHHOH JiHXøpaxypbi, pøsyJibxaxoB npaKXHKii, yHøOHoft h 
nøpHOjiHHøcKOH JiHXøpaxypbi ;i,JiH pørnøima oxjiøJibHbix sajian h Bbinoji- 
HØHHH npOØKXa B HØJIOM. B CBH3H C 3XHM B KHHXØ HpHBOJlHXCH MaXØ- 
pHaJi, HosBOJiHiomHH npoøKxaHxy ;i,ocxaxoHHo oOocHoBaHHO paspaOo- 
xaxb npOØKX, COOXBØXCXByiOmHH pØaJIbHblM yCJIOBHHM. 

/iHHJIOMHblH npOØKX HBJIHØXCH SaBØpUiaiOmHM 3XanOM oOyHØHHH XØX- 
HHKa. n03XOMy UØJIblO AHHJIOMHOro npOØKXHpOBaHHH HBJIHØXCH OKOH- 
HaXØJIbHOØ (|)OpMHpOBaHHØ MOJIOJIOFO CHØIIHaJIHCXa, CnOCoOHOrO B JiaJIb- 
HøHuiøM coBøpmøHcxBOBaxb xøxHHKy 3KcnJiyaxauHH, MOHxaaca h npoøK- 
XHpOBaHHH 3JIØKXpHHØCKHX CXaHIl,HH H nOJlCXaHl],HH. SnaHHXØJIbHOØ MØCXO 
OXBOJIHXCH BOnpOCaM 3KOHOMHKH: B HpOUØCCØ JtHHJIOMHOrO HpOØKXHpO- 
BaHHH ;i,HnJIOMaHX AOJUKØH 3K0H0MHHØCKH oOoCHOBaXb pHfl npHHHXblX 
pømøHHH KaK no oxjiøJibHbiM ysjiaM, xax h no BcøMy npoøKxy. 

B cooXBøxcxBHH C npoxpaMMOH ;i,HnJiOMHoro npoøKxnpoBaHHH nocJiø- 
floBaxøJibHo paspaOaxbiBaøxcH oOmaa aacxb npoøKxa, xønjioBaa h 3jiø- 
KxpHHøCKaa nacxH, Bonpocbi 3kohomhkh, xøxhhkii OøsonacHocxH h npo- 
XHBonoiKapHOH xøXHHKH. Hmøhho b xaKOM nopH;i,Ke pacnojiojKøH 
MaxøpnaJi b khhxø. 

B o6m,øH nacxH npoøKxa paspaOaxbiBaioxcH Bonpocbi, xapaKXøpH- 
syiomHø paftoH cxpoHXøJibCXBa oObøKxa, xøxhojiofhhøckhø ocoéøHHocxn 
noxpøOHXøJiøH, pojib npoøKXnpyøMOH cxaHuHH hjih nojicxanuMH b chc- 
XØMØ. 

B xønjioBOH nacxH npHBo^HXCH MaxøpnaJi no BbiOopy ochobhofo 
H BcnoMoraxøJibHoro oSopyflOBanna MauiHHHoro sajia h Koxøjibnoft. 

SjiøKxpHHøcKaa nacxb npoøKxa hbjihøxch ochobhoh. B 3Xoh nacxH 
npHBOflHXCH flannuø no cocxaBJiøHHio OaJiancoB 3JiøKxpHHøcKOH Mom- 
HOCXH, BapnanXOB XJiaBHblX CXØM BJIØKXpnnøCKHX COØ/liHHØHHH, CXØM 
HHXaHHH CoOcXBØHHblX HyJKA, nO 3KOHOMHHeCKOMy COnOCXaBJIØHHK) Ba- 
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pHaHTOB no saxpaxaM h sKcnjiyaxauHOHHbiM pacxo^aM. Saxen npuBo- 
HHXCH pac^ex xokob KopoxKoro saMHKaHHH, bh6op annapaxypn, koh- 
xpoJibHO-HSMepHxeJibHbix npH6opoB, sJieneHxoB samHXbi h aBxonaxHKH, 
j KOHCxpyKUHH pacnpe^eJiHxeJibHbix ycxpoftcxB, samHXbi ox nepenanpa- 

sceHHH, saiUHXHoro sasenjieHua. f 

B SKOHOMHaeCKOH aaCXH Onp/;ieJIHK)XCH OCHOBHbie XeXHHKO-SKOHO- 
MHaecKHe noKasaxeJiH: nojinaa txoHMocxb ycxaHOBKP? no yKpynHeHHbiM 
noKasareJian h cxoHMOcxb e^HHHnbi ycxaHOBJieHHofi mouihocxh, k. n. fl. 
j ocHOBHbix arperaxoB h cxanunn (nojicxanunf?) b ueJiOM, npoueex pac- 

I xo^a 3JieKxpo3HeprHH Ha coScxBCHHbie HyjKAbi, ceSecxoHMOcxb sJieKxpH- 

( aecKOH sHeprHH h xenjia (ajih T3U). B saKJHOHHxeJibHofl aacxH npo- 

I eKxa paccMaxpHBaioxcH Bonpocbi oxpaHbi xpy;i,a h npoxHBonoHcapHOH 

oxpaHfai npeOTpHHXHH. 

B KHHre npHBo;iHxcH ^asKbie, Heo6xo;i,HMbre Ann BbinojiHeHHH cxy- 
;i,eHxaMH npaKXHnecKHX sajiaHHH b npouecce oSyaeHHH, pemeHHH bo- 
npocoB flHnJiOMHoro H KypcoBoro npoeKxnpoBaHHH Ha ypoBne coBpe- 
MeHHOrO COCXOHHHH XeXHHKH. 

OiSbiBbi H noHcejiaHHH no KHHxe npocHM nanpaBJiaxb no a;i,pecy: 
Khcb, 4, UyuiKHHCKaH, 28, PocxexHs^iax YCCP. 
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Fmea nepean 

BbIBOP MECTA CTPOMTE/lbCTBA 
3/1EKTPOCTAH14MM 


§ 1. OBLUiHE nOJlOHiEHHfl nO BblBOPV MECTA 
CTPOHTEJlbCTBA 3J1EKTPOCTAH14HH 

PafloH pasMemeHHH xenjioBOH sjieKxpocTaHUHH h ee MomHocxb 
jKHbi ycxanaBjiHBaxbcfl 3a;i,aHHeM Ha npoeKXHyio pa6oxy, yna- 

BbiBaioxcH nepcncKXHBbi pasBHXHH 3Hepronoxpe6HxejieH, xohjihbhbix pe- 
cypcoB H ;i,aHHbix no rH;i,pojiorHH pafloHOB. Flocjie cpaBHCHHH cxohmo- 
cxH nepcBosoK xonJiHBa h nepe;i,aHH sjieKxposHeprHH b pafloH noxpe6jieHHH 
BbiØHpaexcH BapnaHx pasMemeHHH sjieKxpocxaHuHH. 

ripH Bbi6ope Mccxa cxpoHxejibcxBa xenJioBofl sjieKxpocxaHUHH, pa- 
6oxaK)meH Ha xBepB,0M xonJiHBe, B,oJi>KHa yHHXbiBaxbca BosMOJKHOcxfa 
yBejiHHCHHH rpysonoxoKOB no jKCJiesHbiM ^oporaM h bob,hhm nyxHM 
coo6meHHH. iljiH SJieKxpocxaHHHH, pa6oxaK)mHX na }khb,kom hjih ra- 
3oo6pa3HOM xonJiHBe, ynnxbiBaexcH pa3BHXHe xpy6onpoBOB,Horo xpan- 
cnopxa. 

ripn Bbi6ope nJiODj,aB,KH cxpoiixejibcxBa yxoHHaexcH BOSMOJKHaa ko- 
HCHHaa MoniHocxb sjieKxpocxaHuHH no ycjioBHHM BOB,ocHa6}KeHHfl, xon- 
jiHBocHa6}KeHHH H reHepajibHoxo njiana nJioma^KH. 

3(J)(J)eKXHBHocxb KanHxajioBJiojKeHHH no cpaBHHBaeMbM BapnanxaM 
pacnojiojKCHHH ajieKxpocxaHUHH onpe^eJiaexcH npn conocxaBJienHH no- 
Ka3axejieH no KannxajibHMM 3axpaxaM h SKcnjiyaxannoHHbiM pacxoB,aM. 

Mecxo AJiH cxpoHxejibcxBa sjieKxpocxaHUHH, a xaK>Ke jKH.xnocejiKa 
npn HCH B,OJI>KHO Bbl6HpaXbCH B COOXBCXCXBHH C HMeiOmHMCH HJIH pa3- 
pa6axbiBaeMbiM npoexxoM njiannpoBKH h aacxpoØKH ^.aHHoro nacejieH- 
Horo Mccxa hjih cxcmoh panoHHOH njiannpoBKH ^.aHHoro npoMbiuijien- 
Horo pafloHa. Flpn oxcyxcxBHH cxeMbi pafloHHOH nJiaHnpoBKH hjih npn 
yxoHHCHHH ee b cbhsh c pasMemenneM npoeKxnpyeMoft sjieKxpocxaHuHH 
B,oji>KHa pa3pa6axbiBaxbCH cxeiwa njiannpoBKH MHKpopaftoHa, pacnojio- 
H^eHHoro Bosjie sjieKxpocxaHuHH. 

Bbi6op nJiomaB,KH jiJia xenjioBofl ajieKxpocxanuHH Heo6xoB,HMO npo- 
H3BOB,Hxb c ynexoM cjie^yiomHX xpe6oBaHHH, npeB.’bHBJiaeMbix k ajiexx- 
pOCXanUHHM B OXHOIUeHHH HX SKOHOMHneCKOH 3(|xj)eKXHBHOCXH: 

1) sjieKxpocxaHHHH B,oJi>KHa 6bixb MaKCHMajibHo npH6jiH}KeHa k 
HCXOHHHK aM XOHJIHBa H paCHOJIOSieHa b 6JIH3H HCXOHHHKa BOB,OCHa6Hie- 
hhh; 


6 






2) Heo6xoAHMo yHHTbiBaxb pacnoJioH<eHHe noTpedHxejiefl *xenjia, 
HMea B BH;i,y coKpameHne KannxajibHbix aaxpax h BKcnjiyaxapnoHHbix 
pacxoAOB Ha xenjioBbie cexn;^ 

3) noAtesAHbie iiyxH cjie^yex npHCoe;i,HHHXb k 6jiHH<aHmeH Hcejies- 
HOAopoJKHOH cxaHUHH HjiH K no;!i,be3;i,HoMy nyxH* ;i,pyroro npe^npR- 
hxhh; 

4) rpyHXbi njioma^KH aojih^hh AonycKaxb cxpoHxejibCXBo 3;i,aHHH 
H coopyjKeHHH 6e3 ycxpoflcxBa xinporocxoHmHX ocHoBaHHfl; ypoBeHb 
rpyHxoBbix Bo;i, ^ojih^øh 6bixb HH>Ke rjiy6HHbi noAsajioB, xoHHejiefl h 
X. n.; nJioma^Ka hø AoJUKHa 3axanjiHBaxbCH naBo^KOBbiMH Bo^aMH; 

5) nJioma^Ky Hejib3H pacnojiaraxb Ha;i, 3aJieraHHeM nojie3Hbix hc- 
KonacMbix HJIH B 3oHax o6pymeHHH noAseiwHbix Bupa6oxoK, a xaKjKe 
Ha aaKapoxoBaHHbix hjih onoJisHeBHx ynacxKax; 

6) HOBepxHocxb HJionxajiKH jiojiHcna 6bixb poBHofi, c yKjioHOM 0,5 — 
1°, o6ecneHHBaiomHM oxboa noBepxHocxHbix boji; njiannpoBKa nejiojijKHa 
6bixb CBHaana c BbinoJiHenneM acMjiHHbix pa6ox; 

7) njiomajiKy cjie^yex pacnojiaraxb b6jiø3h nacejienHoro nyHKxa 
(c yqexoM neoOxojIHMoro caHHxapnoro paapbina), b6jih3h hcxohhhkob 
3HeprOCHa6>KeHHH H BOAOCHaOjKCHHH, HØofixOAHMUX B nepHOJI CXpOH- 
xejibcxBa, a xaK>Ke b6jih3h Apyrnx cymecxByiomnx hjih HaMeneHHbix 
K cxpoHxe.xbcxBy npeAnpiiHXHH, c KoxopUMH ixejiecooOpasHo Koonepn- 
pOBaXb yCXpOHCXBO }Kejie3HOAOpO>KHbIX H aBX 0 M 06 HJIbHbIX HOA'beaAHblX 
nyxeft, cHcxeM BOAOCHaOjKøHHH, KaHajinaauHH h jipyrnx HHJKenepHbix 
coopy>KeHHH H cexefl, ’ a xaKHce JKHjiHnxHoro h Kyjibxypiio-ObixoBoro 
cxpoHxejibcxBa; 

8) njionia^Ka cxpoHxejibcxBa h 30Ha BojioxpannjiHiua AOJi>KHbi pac- 
noJiaraxbCH no bo3mo>khocxh na .HeaacxpoenHbix xeppHxopnax hjih 
H ce xeppHxopHHX, xpeOyioinHX HanMeHbuiHx KannxajibHbix aaxpax no 
CHocy H nepekocy jkhjiux h npoMUuiJieHHux SAaeHH, coopymeeHH h 
ycxpoHcxB', 

9) no pasMepaM h KOHtJmrypauHH nJiomajIKa jiojiæna cooxbcxcxbo- 
Baxb KOHeHHOH moihhocxh 3jieKxpocxaHi],HH H oOecneHHBaxb yjioOHoe 
pacnojio>KeHHe hocxohhhhx SAannø h coopynceHHH, a xanæe BpCMen- 
HblX coopyjKeHHH. 

IlpH pasMenxeHHH T3LI, na xeppnxopHH npoMbiuiJieiinoro npejinpH- 
HXHH HeoOxo^HMO HpØAyCMaxpHBaXb B03M0>KH0CXb Bbl^ejieHHH TSIJ, B 
CaMOCXOHXejIbHblH oOBeKX. 

PasMepbi xeppHxopHH a.xeKxpocxaHUHn jiojinciibi npiiHHMaxbCH mhhh- 
MajibHO Heo6xoAHMbiMH, He j;onycKaioiHHMH Hajinnna hsjihuihhx hjio- 
maAOK H saBbimeHHbix paspbiBOB MencAy a^annaMH h coopyxeHHHMH. 
ZIjIH BblBO^a BOSAyUIHblX BblCOKOBOJIbXHblX JIHHHH H xenJlOHpOBOJIOB CJIC- 
jiyeT npe^ycMaxpHBaxb CBooojiHbie ox aacxpoHKø hojioch aeiviJiH. 

UI.xaKO-H aoJiooxBajiH HeoSxojpiMO pacnojiaraxb na HenpHroj;Hbix 
HJIH Ma.xonpHroAHBix ApyrHx ne.xen aeiwejibHbix ynacxKax, no 

B03M0JKH0CXH 6jiH>Ke K njioffl,aAKe ajieKxpocxanuHH h na hhskhx ox- 
MCXKax. B cjiynae bosmojkhocxh iiepepaéoxKH sojih h uiJianoB b pa- 
Hone sjieKxpocxanuHH cjie^yex npe^ycMaxpHBaxb Mecxa sjih uiJiaKo- 
3ojionepepa6axbiBaK)mHX npeAnpHHXHø. 
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ripH paSMemeHHH SJieKxpOCTaHUHH y BOJlHblX HCTO^HHKOB OTMeiKa 
leppHTOpHH, Ha KOTOpOH paCHOJiaraiOTCH npOHSBOACTBeHHbie SflaHHH, 
coopyjKeHHH H BHyTpHnjioma;i,oqHHe >Kejie3Ho;!,opo>KHbie h aBxoMO- 
SHJibHbie noflTjesAHbie nyxH, ;i,oji>KHa 6mb ne Menee qeiw Ha 0,50 m . 
Bbime pacqexHoro ropHsoHxa bhcokhx bo^ c yqexoM noOTopa h yKJio- 
Ha BoaocxoKa, a xaK>Ke bhcoth HaOera bojihh. 

B KaqecxBe pacqexHoro ropøsoHxa cjie;i,yex npHHHMaxb MaKCHMaJib- 
HbiH ypoBCHb Bo;i, B xeqCHHe nocjie;i,HHx 100 jiex. 

§ 2. rEHEPAJlbHbiPi njlAH 3JlEKTP0CTAHlJiHH 

FeHepajibHbiH nJiaH 9JieKxpocxaHu,HH j^ojihcch npe;i,ycMaxpHBaxb 
y;^o6HUH no;i,xoji >KeJie3HOAopo>KHbix h aBioMoOnjibHbix noflbesAHHx 
nyxeH h j^oJiæen 6bixb yBHsaH creHepaJibHbiMHiiJiaHaMHCoceAHHxnpeA- 
npHHXHH, HJiaHHpoBKOH MaFHCTpajieH H HacejieHHbix nyHKxoB. 

PacnoJioKeHøe ochobhbix npoH3BOACxBeHHbix 3;i,aHHH h coopyæe- 
HHH flOJIKHO COOXBexCXBOBaXb MHHHMaJIbHOH HpOXHJKeHHOCXH >Kejie3HO- 
flOpOKHblX H aBXOMOOHJIbHblX HOJlbeSJ^HHX HyTefl, KOMMyHHKaUHH 

oxJiaKj^aiomeH Bo;i,bi, cexefl Bo^onpoBo^a h KaHaJiH3au,HH, bbibojiob 
jiHHHH sjieKxponepeflaqH, cexefl xenJio(|)HKauHH h aoJionpoBoioB, xpacc 
TOHJiiiBonoAaqH. 

S^aHna H coopyjKeHHH, Koxopbie oOcjiyjKHBaioxcH pejibcoBbiM xpaHc- 
nopxoM (MaxepøajibHbiH CKJiaji,, cKJiajibi pearenioB BojiooqHCXKH, pa3- 
rpyaoqHaa nJioma^Ka ajih oOopyaoBaHHH h MaxepHaJioB, cnJia^H ro- 
pioqe-cMasoqHbix MaxepnajioB h ap-)> aojikhu pacnoJiaraxbca y o^Horo 
nyxH, c MaKCHMajibHbiM npøOjiHæeHHeM k napKy nyrefl yrjiepasrpy- 
SOqHOH CxaHHHH. 

CBH3b npnpejibcoBbix cKJiaAOB c npoH3Bo;;cxBeHHbiMH uexaMH h 
ycTpoHcxBaMH 9jieKxpocxaHu,HH ;i,oJi}KHa ocymecxBJiHxbCH xpyOonpoBo;!,- 
HUM H OeapeJibcoBUM xpaHcnopxoM. MoHxa>KHbie nocxoHHHbie nyxH noji- 
BOflHXCH XOJIbKO K MOHxaJKHOH nJIOm,ajlKe MaUIHHHOrO H KOXeJIbHOrO 
OXAeJieHHH H npH oOoCHOBaHHH — K Mecxy OXKpblXofl yCXaHOBKH xpaHC- 
c|)opMaxopoB. ripoqne MOHxa>KHbie h cxpoHXeJibHbie nyiH Moryi coopy- 
HCaxbCH KaK BpeMCHHbie. 

)KeJie3HOAopo}KHbm bboa Ha leppnxopHio 9JieKTpocTaHUHH floJiHcen, 
KaK npaBHJio, pacnojiaraxbca c BpeMeHHoro xopua 9JieKxpocxaHu,HH 
no xofly rpyaonoxoKOB. FPSC cjieflyex pacnojiaraxb HenocpeacxBeHHo 
y BOflHoro HcxoqHHKa. 

noAco6Ho-npoH3Bo;!,cxBeHHbie anaHHH cjie^yer pacnoJiaraxb y no- 

CTOHHHOrO xopua 9JieKxpOCTaHUHH. 

OpoxHæeHHocxb orpaflbi aoji>KHa Obixb MUHUMajibBofl c BbiHCceHHeM 
3a ee npeuejibi oOueKxoB, hc xpe6yiou\Hx orpaæueHHH. B npeueuax 
orpajKuaeMOH xeppøxopHu pacnoJiaraioxcH rjiaBHbifl h BcnoMoraxejibHbJU 
Kopnyca, nbiJie3aBou, pacxonoqHoe Ma3yxHoe u MacJiHHoe xo3hhcxbo, 
flpoOujibHbiH Kopnyc, oxKpbixaH ycxaHOBKa pecuBepoB, aueiHJieHo-KHc- 
jtopoAHaa ycxaHOBKa, oTKpbixaa ycxanoBKa xpaHC(J)opMaxopoB, rJiaBHbifi 
ui,HTynpaBjieHHH,3aKpbiToe pacnpejiejiHxejibHoeycTpoHCTBO, nuKOBbie kot- 
Jibi, rpauHpHHH ra3opacnpe,aeJiHxe.abHbiH nyHKT. OxKpHibie pacnpe^ejiH- 




xejtbHbie ycTpoHCTBa, HacocHbie unpKyjtHUHOHHoro, npoTHBono>KapHoro 
H nHTb'eBoro BOAocHa6>KeHHH H 6pbi3rajibHbie 6acceHHbi pacnojiaraioTCH 
B npe^ejiax orpaærøeMOH xeppHTopHH hjih bhø ee, Ho c oSasatejib- 
HbiM MøcTHbiM ceiqaTbiM orpa>KfleHHeM. 

Bhø npø^ejioB orpa>KAaøMOH xøppHiopHH, ajiøKipociaHuMH pacno- 
jiararoiCH sojiooxBaji, pøsøpBHbifi h pacxo;i,Hbiø CKjtaj^bi xoptjja, CKjiaAH 
yxJia, 5Køjiø3HOAopo>KHbiH HapK npHøMooxnpaBoqHbix nyxøH h CRH3aHHbiø 
c HHMH pa3rpy3oqHbiø ycxpoftcxBa ajih xonjiHBa, MasyxHoe xoshhcxbo 
øMKOcxbK) 6oJiøe 5000 (npn Ha3øMHOM xpaHøHHH), napoB03Hoø j^øno, 
cxoJioBaa. Bcø 9th coopy>KøHHH, sa HCKJiioqøHHøM MasyxHoro xo3hh- 
cxBa, Hø orpa>KAaioxcH. MaayxHoø xoshhcxbo, pacnojiaraøMoø ^bhø 
orpajK^aeMOH løppnxopHH, ;i,oji}kho hmøxb cøiqaxoø orpamj^øHHø bu- 
COXOH Hø MØHØØ 2 M. 


PAaea emopan 

BbiBOP TEn/lOMEXAHMHECKOrO 
OBOPYAOBAHMfl 


§ 3. OnPEAE/IEHHE PACXOflA OAPA 
HA lyPBHHbl 

Tnn napoBoro KOTJia h Typ6HHbi BbiOnpaexcH nocjie npH6jiHHieHHoro 
onpefløJieHHH pacxo^a napa. Ann TenjioajieKTponeHTpajiefi npHSjiniKeH- 
HO pacxofl napa na xypSnHb! panen pacxofly ox6opHoro napa na xex- 
HOjiomnecKne nyncj^M npeflnpnHxnn n xo3HHcxBeHHO-6HXOBb!e n kom- 
MynaJibHHe nyncAM. 

JXw KOHAencannoHHbix cxanunn pacxpA napa na xyp6HHbi onpe- 
AøjiaexcH no yAejibnbM pacxo^aM na Bbipa6axbiBaeMHH KHjioBaxx-nac 
HJiH no cnpaBonHMM AasHHM. 

PacxoA xenjia na xexHOjiornnecKne nyncAH npeAnpnHxnn ycxanan- 
jiHBaexcH no rpa(J)HKaM xenJioBHX narpysoK, no npoøKXHHM AannbiM 
HJIH no AasHHM saAaHHH. PacxoA xønJia na xo3HHcxBøHHO-6uxoBbiø h 
KOMM ynajibHbiø Hys^Abi onpøAøJiHøxcn no yKpynHøHHbiM noxasaxøJiHM 
noxpø6jiøHHH xønjiOBOH SHøpxHH (xa6Ji. 1, 2). 

Ta6mu,a 1 


VKpynHeHHbie noKaaarejiH noTpeSJieaHsi anepraa jim 

xosHHCTseaao-SbiTOBbix H KOMMyaajibaux ayaip, (ajia li KJiHMaTHaecKoro pafioaa) 


HasHa^eHue u bh;i 


1 MHCJieHHOCTb HaceJieHHa ropo^a. 


noTpeøjiaeMOH sHeprHH 

HSMepeHHH 

AO 50 

50—100 



SjieKTposaepraa fljia ocBe- 
ineana (aa oahofo scare- 
Jia) . 

Kem/eod 

350—425 

425—525 

525—625 

625 

Topsaee BOflocHadJKeaae (aa 
oflHoro scHxejiH). 

muc.KKaÅ’leod 

600—950 

600—950 

600—950 

600—950 

Tenjio fljia OTOnÆeaas H aea- 
XHJiaUHH (Hal 0 .M 2 jkHJIOH 
njiomaflH). 

muc.KKaAlzod 

4,5 

4,5-4,2 

4,2—4,0 

3,8 


npHMeaaaHe. FIo spyraM KJiHMaTHaecKHM paaoHaM BBQflaxca kos^Ii'Ijh- 
UHeHT K: 

JXjih i KjiHMaTHaecKoro paaoaa . . ./C—1,1 
»III » » ... /C = 0,9 

»IV „ » » ... i? = 0,5 
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TaåAUna 2 

yKpynHeHHwe noKasareJiR noTpeSacHHa renaa na OTonaeHHe Ha 
10 m‘‘ jKHJlofl naomaflH* npn HapyjKHofl TeMneparype —26° 


noTpe6HTe,;iH Ten;ia 


MaKCHMa;ibHoe noTpe6JieHHe, kkoaIhuc 


OronaeHHe h BenTHJiHUHH: 

npn OAHoaxaacHOH sacxpoftKe. 

npH Asyx- H TpexsxajKHOH aacxpoHKe. 

npH yexupex- h naxHsxasJHOH aacxpoHKe . . . 
ropnqee BOAOcnaOsieHHe Ha oahopo KHxejja . . . . 


2850 

1850 

1600 

450 


riojibsyacb flaHHbiMH pacxofla renjia Ha TexHo.’iornqecKHe, xoanfl- 
cTBeiiHO-SuTOBue H KOMMynajibHHe HyiKflH, mojkho onpe;iejiHTb cpeane- 
HacoBHe pacxoflbi napa 


r;ie Q — KO^innecTBo renjia, KKaA/mc h;ih Mk-mAlHoc; 

in — TenjiocoAepjKaHHe napa, KmA/Ka hjih MKmA/m onpejjejiHeT- 
CH no TaSjiHnaM Tenjiocoji,ep>KaHHH napoB. 


§ 4. BblBOP jyPBHH H BCnOMOrATEJlbHOrO O&OPVflOBAHMf^ 

T y p 6 H H bl BHØKpaioTCH no moiuhocth cTaHHHH (npeAycMOTpeHHOH 
3afl,aHHeM), pacxo^y h napaMexpaivi napa na TenjiocHaSnceHiie (cm. npn- 
,?io>KeHHe 1 — 5). no moihhocth TypØHHbi BbiSHpaiOT HanSojiee Kpyn- 
HHMH, TaK KaK OHH 3K0H0MHHHee. 

B KpynHHX H oSbeflHHeHHHX aneprocHCTeMax KOHflencanHOHHHe 
TypSoarperaTH ycTanaBJiHBaioTCH npeHMymecTBeHHO MomnocTbio 200— 
300 Mern. Ha T3L],, b ochobhom, npHMeHHioTCH Typfioarperara Mom,- 
HocTbio 25—100 Mern c HanajibHHMH napaMexpaMH napa 130 ama 
H 565°. 

XIjih HSOJiHpoBaHHHx 3JieKTpocTaHn,HH arporaTH BbiOnpaioTCH xan, 
hto6h npn BHXO.ii;e H3 cTpoa o^Horo h3 hhx ocTaBuinecH oSecnennjin 
noKpHTHC sJieKTpnnecKHX Harpy30K c yneroM jjonycKaeMoro peryjiH- 
poBanna norpeSHTejieM. 

KoH.ii;eHcaTopbi BHOnpaioTca no noBepxHocTH oxjiaiKneHHH, nncjiy 
XOaOB BOflH B HHX H KpaTHOCTH OXJia>KAeHHH Ha OCHOBaHHH COOTBOT- 
CTByiOIUHX TeXHHKO-SKOHOMHneCKHX paCneTOB B COOTBe,TCTBHH c yCJIO- 
BHHMH . BOflOCHaSxceHHH SJieKTpOCTaHHHH, a npH ■ oSopOTHOH CHCTOMe 
BO,ii,ocHa6>KeHHH—^B cooTBexcTBHH C THnoM BO/i,ooxjia>KAaioffl,ero yCT- 
pOHCTBa. 

noAorpoBaTejiH ceTOBOH bo^bi BbiOnpaioTcH no npoH3BOflHTe,n:bHocTH, 
onpenenaeMOH xenJiOBOH HarpyaKon. 


* C yqexoM OToHJieHHH oOmecxBeHHUX sflaHHii. 


U 










-Ha T3H peaepBHbie noAorpeBatejiH cexeBOH boah ne ycTanaEJiH- 
BaioTCH, o6maH napoBaa MarwcTpajib c AaBJieHweM 0,7—1,2 ama rjih 
ceTøBUX noflorpeBaTejiefi ne npe/i,yCMaTpHBaeTcn. Hp« ycTanoBKe na 
T31j, nwKOBbix BOfl,orpeHHbix kotjiob nøKOBue noAorpøBaTejiH ceTeBOfl 
BOflbi, KaK npaBHJio, ne ycTaHaBJiHBaioTcn. 

Ha SjiOHHbix sjieKTpocxaHiiHHx ycxaHaBjiHBaioTcfl cexeBbie nofl,orpe- 
BaxejiH K nepBOMy h BXOpOMy Sjioxy. 

Hacocbi noflorpeBaxejieH cexeBOft boa bi noapasflejisiioxcn 
na KOHAencaxHbie, cexeBbie h noAnHXOHHbie. 

KondeucamHue Hacocu npw najiH'XHH nwKOBbix noflorpeBaxe.xefi buSh- 
paioxcH 6e3 peaepBa no MaxcHMajibnoMy KOjiHnecxBy KOH^eHcaTa. Hpw 
3X0M KOJiHHecTBO HacocoB AOJiiKHO 6bixb He Menee AByx. Hp« noKpbi- 
XHH nHKOBOH HarpysKH BOAOrpefiHbiMH KOTJiaMH ycxaHaBJiHBaexcsi pe- 
aepBHblH KOHJieHCaXHblH Hacoc. 

Cemeeue u nodnumoHHue hococm BbiSHpaioTCH b cooTBexcxBiiH c 
XHApaBJiHHecKHM pacqexoM h peiKiiMOM paSoxbi xenjiOBbix cexeH c yne- 
TOM Jiexnero peiKHMa paSoxbi. Ha T3li, ycxanaBJiHBaexcH peaepBHUH 
cexeBOH H nOflHHXOHHblH HaCOCbl. 

HHxaxejibHbie Hacocbi BbiSnpaioxcH no npoHSBOflHxejibHOcxH. 

Hah dAeKmpocmanquu c oOipuMu numameAbmiMu mpydonpoeoduMU 
cyMMapHaH npOHSBOiiHxejibHOcxb Bcex nHxaxejibHbix sjieKxponacocOB 
npH ycxaHOBKe 6apa6aHHbix koxjiob ;;oji>KHa 6bixb xaKoft, nxoSbi b cjiynae 
ocxaHOBKH OAHoro H3 HacocoB, ocTaBiunecH oSecnennjiH paSoxy Koxejib- 
HOH npH MaKCHMaJIbHO ,HJIHXejIbHOH npOHSBOflHXejIbHOCTH BCex KOT^XOB. 

Ha xenjiOBbix .9JieKxpocTaHii,HHx, HMeiomnx cbh3h c SHeprociicxe- 
MOH, pesepBHbie nHxaxejibHbie xypSoHacocbi hjih KOMSHHHpoBaHHbie Ha¬ 
cocbi c sjiexxpo- H xypSonpHBOAOM ne ycxanaBJiHBaioxcH. 

Ecjiu sjieKxpocxaHiiHH ne cBHsanbi c SHeprocHcxeMofi hjih ne pa- 
Soxaiox napajiJiejibHO c apyroft nocxosHHO paSoxaromefi sjiexxpocxaH- 
UHefi, xo noMHMO nacocOB c sjieKxponpHBOflOM AOJixcHbi Suxb ycxaHOB- 
jieHbi ABa peaepBHbix nacoca c napOBbiM npHBOaoM. 

PeaepBHbie nacocbi c napOBbiM npHBOflOM ycTanaBJiHBaioTCH xaKjxe 
fljisi nHTanHH Bcex napOBUx kotjiob co cjioeBbiM cxcHraHneM Ton.XHBa. 
CyMMapHaH npOHSBOAHxejibHOcxb pesepBHbix nHxaxejibHbix nacocoB 
AOJIJKHa OSeCneHHXb 50% HOMHHaJIbHOfi np0H3B0;!,HTejIbH0CTH Bcex pa-, 
6ohhx koxjiob. 

TypSoHacocbi moikho HcnojibaoBaxb b KanecxBe ocHOBHbix nocxo- 
HHHO paSoxaroupHX. B stom cjiynae hx kojikhcctbo h npOHBBOAHxejib- 
HOCTb ilOJIJKHbl COOTBeXCTBOBaXb KOJIHHeCTBy H npOHSBOAHXejIbHOCTH 
sjieKTpoiiacocoB. Hpn stom KOjiHnecTBO nHxaxejibHux xypSoHacocoB 
BbiSapaexcH c ynexoM bo3mo>khocth Hcno/ibaoBaHHH oTpaSoxaHHoro 
xypSonpHBOflOM napa. 

XIjih npHMOTOHHbix KOTJIOB niiTaTejibHbie Hacocbi MoryT hmctb sjick- 
TpimecKHH HJIH napoBOH npHBOA, npHneM cyMMapnan npoH3BOAHxejib- 
HOCTb 3THX HacocoB AOJi>KHa oSecnenHBaTb ne Menee 115% MaKCHMaJibHO 
fljiHTejibHOH npOHSBOflHTeJibHOCTH Bcex kotjiob h b cjiynae octhhobkh 
OAHOro H3 nacocoB ocTaBUiHecH aojhkhu oSecnenHTb paSoTy Bcex kot¬ 
jiob c MaKCHMaJibHO AJIHXeJIbHOH HX npOHSBOflHTejIbHOCTbK). 
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Hm 9AeKmpocmaHquu c SAOmuMU cxemMU na Ka>Kj3,biø 6 jiok ycTa- 
HaBJiHBaeTCH caMOCTOHTeJibHaa rpynna nwTaTejibHUx HacocOB c oahhm 
peaepBHbiM HacocoM b rpynne. flpH stom npOHSBOflHTejibHOCTb pesepe- 
Horo Hacoca npHHHMaeTca ne Meaee 50% ot HeoSxoflHMOØ rjir Sjiokb. 
riHTaTejibHbie Hacocbi c sjieKTponpHBOjiOM jiojijKHbi HMøTb peryjiHpOBa- 
Hwe HHCJia oSopoTOB. PesepBHbie nwTaTejibHbie Hacocu flojiænu HMøTb 
sjieKTpHqecKHH npHBOji. XI,jih Ojiokob c npeflBKJuoqeHHbiMH TypSHnaMH 
peaepBHbie Hacocu ne ycTaHaBJiHBaiOTCH. 

Ha SjioKax MomnocTbio 300 Mem h 6ojiee, a TaKJKe c rypSHHaMH 
CKP-100 npHMeHHiOTCH paSoHwe nwTaTejibHbie nacocH c TypOonpn- 

BOflOM. 

CyMMapHaa npoHSBOflHTejibHocTb jeaapaTopoB bu- 
SHpaeTCH no MaKCHMaJibHOMy pacxoj;y HHTaTejibHOØ BOflu. Kojimhøctbo 
A eaapaTOpOB na neOjiOHHOø cTaKpuH jioji>kho 6biTb hø Mønee Asyx. 

HpH HHCJie AeaapaTopoB, MenbuieM HHCJia TypSHH, flOJijKHa 6uTb 
oSecneHøHa BOSMOjKHOCTb peMOHxa JiroSoro aeaapaxopa npH peMOHte 
OJtHOØ H3 npkcOejlHHeHHblX K HeMy TypSHH. 

CyMMapHbiø sanac nHTaxejibHOØ bojim b Saxax ochobhmx jeaapa- 
TOpOB AJIH KOHfleHCaHHOHHUX SJieKTpOCTaHHHH paCCHHTaH Ha 10 MHH. 

paSoTU H fljiH T3IJ, — Ha 20 mhh. ; npH Ojioxax 300 Mem stot sanac 
npHHHMaeTCH ne Meaee 5 mhh. Emkoctb BOji,bi b fleaapaTopnux Saxax 
paBHa 85% ot hx reoMexpHHecKoro oSi-eMa. 3anac HHTaTøJibHOØ boabi 
B Saxax 6e3 AaBJieHHH npeAycMaipHBaeTCH na 20 mhh. 

B cjiynae npHMeneHHH Ojiohhmx sjieKTpocTaHHHØ 6e3 AeaapaxopOB 
(c fleaapaiiHeH BOflu b KOHAøHcaTopax TypSnn) øMKocTb SaxoB Aeaapn- 
poBaHHOø BOAu nepøA KOHAencaTHbiMH HacocaMH paccHHTaHa na 5 -mh- 
HyTHbiH sanac. 

PeAyKHHoHH0-0XJiaAHTeJibHble ycTaHOBKH, npeAHaana- 
HøHHbie ajih peaepBHpOBaHHH npoHBBOACTBeHHux peryjiHpyøMbix ot6o- 
pOB napa, ycTaHaBJiHBaiOTCH no oahoh ajih Ka>KAOro napaMøTpa napa 
npOHSBOAHTejIbHOCTbfO, paBHOØ OTSopy OT oahoh TypSHHbl, HeSaBHCHMO 
OT HHCJia ycTaHaB.THBaeMbix TypSHH cooTBeTCTByiomero THna. 

PeAyKHHOHHO-oxJiaAHTejibHbie ycTanOBKH ajih peaepBHpOBaHHH oto- 
nHTøJibHoro OTSopa ne ycTananJinBaiOTCH, ecjiH npn BUXOAe h 3 paSoTU 
oahoh TypSHHbl OCTaJIbHbie TypSHHbl, nHKOBUe KOTJIbl H POy AJIH nn- 
KOBbix ceTøBbix noAorpøBaTeJieH h npOH3BOACTBa MOryT oSecnennTb 
TønjiOByio OTAany na OTonjienne h ropanee BOAOCHa6>iceHHe ne Mønee 
80% OT MaKCHMaJIbHOH. 

PjiaBHbie naponpOBOAbi aJih HeOjiOHHux sjieKTpocTaHHHØ bm- 
nojiHHiOTCH no cxøMe c nepeKJironaTejibHoø nepeMUHKOø, cøKuHonnpo- 
BaHHOH 3aABH>KKaMH. 

OepeKjnoHaTejibHaH nepeMbraxa ajih neSjiOHHbix sjieKTpocTaHHHØ 
Ses npOMe>KyTOHHoro neperpøBa napa BbinojinaeTCH TaKsce h b tøx 
cjiynaax, KorAa Bce ycTaHaBJiHBaøMue kotjiu coeAHHHioTCH nenocpcA- 

CTBeHHO c TypSHHaMH. 

HpH AaBJiøHHH napa Bume 60 ama kotjiu, TypOnnu h TypSonacocbi 
OT paSoTaroipeH CHCTøMbi OTKjHonaiOTCH AByMH nocJieaoBaTejibHO ycTa- 
HOBjieHHbiMH sanopHUMH opranaMH. 
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JXnR SjIOHHUX SJieKTpOCTaHUHH c MOHoSjIOKaMH SanOpHfaie 3aABH5KKH 
B cHCTøMe npoMejKyTOHHOro neperpeea ne ycTanaEJiHEaioTCH, a c flySjib- 
Sjiokemh b CHCTøMe npoMexcyTOHHOro neperpeBa ycTanaEJiHEaroTCH na 
Ka>KflOH HHTKe Ho OAHOH sa^EHiKKe H oflHOMy (})JiaHn,eBOMy coe;iHHeHHro 
fljiH nporJiyiuKH. 

JXna HefijiOHHbix 3JieKTpocTaHn,HH BcacuBaiomaH h Hanopnaa Marn- 
cTpaJiH HHTaTejibHbix HacocoB nepeji noflorpeBaTejiHMH BucoKorg asb- 
jieHHH H HanopnaH nHTaTejibHaa MarwcTpajib b Korejibnofi BbinojinaioTCH 
OflHHapHHMH c CeKn,HOHHpyiOIU,HMH 3aflBH5KKaMH. 

CnpaBOHHbie flaHHbie flJiH ecex rnnoB rypéHH npHBeAenbi b npwjio- 
5KeHHHX 1—5. 

§ 5. BblBOP KOTilOB H BCnOMOrATEJlbHOrO 
OBOPyflOBAHHf^ 

KoTJibi BbiSHpaioT no pacxo^y napa na Typ6HHbi. llpn 3 tom neoS- 
XOAKMO yqHTHEaTb cjieflyromne peKOMeHAannn. 

Ha KOHAeHcauHOHHbix sjieKTpocTaHpHHX, bxoahihhx b KpynHbie h 
06'beAHHeHHbie 3HeprocHCTeMbi, peKOMeHAyercH npnMenHTb SjionHbie 
cxeMbi c npOMejKyronHbiM neperpenoM napa h c oahhm kotjiom na Ka5K- 
flHØ TypSorenepaTOp. B OTAejibHbix cjiynaax npn Hajinnnn oahofo 
npOMOKyTonnoro neperpesa h npn neoSxoAHMOCTH AonycKaeTca npn- 
MCHenHe Sjionnon cxeMbi c AByMH KOtJiaMH na KajKAbifi TypSorene- 
paTop. 

X[jIH KOTJIOB 60 JIbm 0 H np0H3B0AHTejIbH0CTH, C0CT05ira,HX H3 AByX 
OAHHaKOBbix KopnycoB, TenjiOBaa cxena Sjioxa AOJi>KHa npe^ycMaTpu- 
Batb B03M0>KH0CTb paSoTbi Ha OAHOM KOpnyce npH ocTanOBKe Btoporo. 

Ha H30JIHp0BaHHbIX HJIH BXOAHmHX B HeSOJIbUIne 3HeprOCHCTeMbI 
KOHAencaiiHOHHbix 3JieKTpocTaHn,HHx, a TaKjxe na T31J, c napaMerpaMH 
napa ao 130 ama h 565°, xaK npaBHjio, npuMenaioTCH cxeMbi 603 
npOMejKyroHHoro neperpesa h c nonepenHbiMH cbhshmh no napy 
H BOAe. 

XIjih KOHAencaiiHOHHbix 3jieKTpocTaHn,HH npoHSBOAHTejibnocTb h 
HHCJIO KOTJIOB peKOMØKAyeTCH BblSnpaTb RO MaKCHMaJIbHOMy paCXOAy 
napa 6e3 ycTanoBKH peaepBHbix kotjiob b Kpynnux sneprocHCTeMax h 
c ycTanoBKOø oahofo peaepBHoro KOTJia na HBOJinpOBaHHO paSoTaiomHX 
HJIH bxoahihhx b HeéojibuiHe oneprocHCTeMbi 3JieKTpocTaHii,HHx; ajih 
T enjio(})HKauHOHHbix — no MaKCHMajibHOMy pacxoAy napa c tøm, htoSu 
iipH BbixoAØ H3 paSoTbi oAHoro KOTJia ocTaBUinecH kotjih, BKjHonaH 
nHKOBbiø, oSecnøHHBaJiH MaKCHMajibiio AJiHTøJibHyio OTAany napa na 
npOHSBOACTBO H cpøAHioro 3a HanSojiee xojiOAHbiø møchu OTAany Tønjia 
Ha OTOnjiøHHe h ropanee BOAOcnaSiKeHHe. HpH 3 tom b Kpynnbix SHøp- 
rocHCTøMax AOnycKaøTCH CHHJKenHø ojieKTpiinecKOØ moui,hocth. 

XIjih 3JieKTpocTaHUHØ c npeABKJironeHHbiMH TypSnHaMH peMOHTHue 
KOTJIbl BbICOKOrO AaBJieHHH Hø yCTaHaBJIHBaiOTCH. 

Bo Bcex cjiynaax kotjim BbiSHpaioTCH c ynøTOM onTHMajibHoro yK- 
pynHØHHH HX eAHHHHHOØ npOH3BOAHTejIbHOCTH. MaKCHMyM .TenjIOBOH 
HarpySKH OTonAøHHH noKpbiBaøTCH iiapOM OTéopoB Typ6HH H cneuHaAb- 
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HHX nHKOBblX KOTJIOB, npHqeM Ha OTØOpbl npHX0;iHTC3 nOHTH- nOJIO- 
BHHa cyMMapHOH HarpysKH. 

B HHKOBbix KOTjiax peKOMeHjiyeTcH cMeiHHBaTb ras hjih Masyr !ie- 
SaBHCHMO OT BHJI,a TOHJIHBa, HpHHHTOrO flJIH OCHOBHblX KOTJIOB T31J,. 
riHKOBbie BOflorpefiHbie raso-MasyTHbie kotjim coopyiKaioT OTKpbiToro 
THHa H pacnojiaraioT Ha TeppHTopwH T3U,. 

Ha sjieKTpocTaHHHHx cpejtnero flaBJien^iH (no 40 ama) npHMeHHioTcii 
6apa6aHHbie KOTJibi. Ha sjieKTpocTaHiiHHx BbicoKoro jiaBJieHHH (90— 
130 ama) npHMeHHioTCH 6apa6aHHbie h npsMOTOHHbie kotjiu. XI,jiii sjiex- 
TpoCTaHUHH c AaBjieHHeM Bbiuie 130 ama npHMeHHioTCH npHMOTOqHbie 
KOTJlbl. 

UlapoBbie 6apa6aHHbie MejibHHiibic nbiJienpHroTOBHTejib- 
HOH yCTaHOBKOH BbinOJIHHIOTCH HO cxeMø C HpoMSyHKepaMH. 

HpoHSBOAHTejibHOCTb MejibHHU BbiØMpaeTCH H3 pacHøTa oSecneqeHHH 
110—115% HOMHHaJIbHOH npOHSBOJtHTejIbHOCTH KOTJia. 

jljiH KOTJIOB npoHSBOflHTejibHOCTbio 120 m/mc H MeHbuie npH cxeMe 
nujienpiiroTOBJieHHH c npoMSyHKepaMH ycTanaBJiHBaeTCH o;;Ha Mejib- 
HHIia Ha KOTejI, hjih KOTJIOB SojIbUiefi npOHSBOHHTejIbHOCTH kojimhø- 
CTBO MeJIbHHII, HOJIJKHO 6UTb MHHHMaJIbHO BOSMOJKHblM, HO HØ MCHee 
HByx Ha KOTeji. 

BbicTpoxoHHbie H cpeHHexoHHbie MejibHHiibi c nbiJienpnroTOBHTejib- 
HOH ycTanoBKOH BbinojiHHioTcH no cxeMe c npHMbiM BHyBaHHeM, t. e. Ses 
npOMSyHKepa. 

KoJIHHeCTBO H npOHSBOHHTeJIbHOCTb SbICTpOXOHHUX H cpeji,HexoHHbix 
MeJIbHHII, BbiSnpaeTCH TaKUM oSpasoM, htcSm hhcjio hx Shjio ne Menee 
HByx Ha KOTeji h htcSh npH ocTanoBKe ohhoh hs hhx ocTaBuiHecH 
oSecneHHJiH ne Menee 90% HOMHHajibHofi npoHSBOHHTejibHocTH kotjib 
npH Tpex H Sojiee MejibHHuax na KOTeji ii 60—75% HOMHHajibHoS npo- 
HSBOHHTejIbHOCTH npH HByX MejIbHHUaX Ha KOTeJI. 

JXnn sJieKTpocTaHUHH c SjiOKaMH MomHOCTbio 300 Mern h Sojiee 
npenycMaTpHBaeTCH iieHTpajibHbiH HbuiesaBOji, c napOBbiMH cyuiHJiKaMH, 
pa6oTaiotn,HMH Ha OTSopHOM nape TypSnH. 

HpoHSBOHHTejibHOCTb HHTaTejieH cbiporo yrjia ma- 
poBbix, SapaSaHHbix, mojiotkobhx h cpeji,Hexoji,Hbix MejibHHii; nprinn- 
MaeTCH c KosiJicJiHHHeHTOM sanaca 1,25 k pacqeTHOH npoHSBOHHTejib- 

HOCTH MejIbHHU. 

npOHSBOHHTejIbHOCTb nHTaTeJiefi HblJIH HOJIJKHa SblTb 
TaKOH, HTOSbl npH Bbixone H3 CTpOH 12 — 15% H3 yCTaHOBJieHHOrO 
HHCjia HHTaTejieH Sbuia oSecneneHa HOMHHaJibHan npoiiSBOHHTejibHocTb 
KOTJia. 

HnTaTejiH Cbiporo yrjiH ajih mojiotkobhx MejibHHii, h nHTa- 
TejIH HblJIH HOJIJKHbl CHaSjKaTbCH 3JieKTp0HBHraTeJIHMH c lUHpOKHM pe- 
ryjiHpOBaHHeM qncjia oSopoTOB (no 1 ;5). 

Emkoctb SyHKepoB cbiporo TonjiHBa hjih KaMennbix 
yrjiefi noJiiKHa SbiTb paccHHTana na S-qacoBofl sanac no ALU; hjih Sy-* 
pbix yrJiefi — Ha 5-HacoBOH sanac. 

EMKOCTb npOMSyHKepOB yrojibiioH nbUiH noHiKHa oSecneqnTb 2— 
2,5-HacoBOH sanac nujiH npn paSoTe KOTJia c HOMHHajibHofl narpysKOH. 
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/iyTbeBbie BenTHJiHTOpbi h flbiMOCocbi. Jlna kq7jio% npo- 
HSBOAHTe^bHOCTbio 160 mjmc H Menee ycTaHaBjiHBaercH ojxiiii flyTbesoft 
BeHTHJiHTop. XIjih kotjiob , ppoH3Boji,HTejibHOcTbio 120 tti/ndc H Menbiue 
jlJin Bcex BHflOB TonjiHBa ycTaHaBjiHBaeTCH oahh flbiMOcoc. Jlna kotjiob 
c Sojibuiefi npoHSBOjiHTejibHOCTbio ycraHaBjiHBaioTCH no/jiBa jibiMococa 
H uBa BeHTHJiHTopa Ha Koteji. / 

OpH ycTanoBKe na kotøji JiByx jibiMOcocoB h ji,Byx/ji,yTbeBbix bøh- 
THJIHTOpOB npOHSBOAHTØJIbHOCTb KajK^OrO BblSHpaeTCa/paBHOH 50% OT 
HOMHHaJIbHOH, npHHeM JI,JIH KOTJIOB, pa 60 Tai 0 II[,HX Ha/ TOIUHX yrjIHX H 
AlII, B cjiyaae paéoTbi o^Horo jibiMOcoca hjih ojiHorp jiyTbesoro bøh- 
THJiHTOpa, jiojiJKHa 6biTb oSøcnøHøHa narpysKa Korpa hø møhøø 70% 
OT HOMHHaJIbHOH. JXJIH CBØpXMOII[,HbIX KOTJIOB (950 H BblUIØ) JI,0- 

nycKaøTCH ycTanoBKa aøTbipøx jiumococob. 

XapaKTØpHCTHKa HUMOCOCOB H HyTbØBblX BØHTHJIHTOpOB BbiSHpaØTCH 
c yaøTOM cjiøjiyiomHX sanacOB ot pacHøTHUx bøjihhhh: hjih humococob 
H BØHTHJIHTOpOB HO HpOHSBOHHTØJIbHOCTH — 5 % , HO HanOpy —-10%. 

B paCHØTHOH npOHSBOHHTØJIbHOCTH BØHTHJIHTOpOB HyiKHO yHHTbIBaTb 
TaKiKø pøHHpKyjiHuHio Bosflyxa, øcjih ona npønycMaTpHBaøTCH npo- 
ØKTOM. 

XIjIH pøryjIHpOBaHHH paSOTbl HbIMOCOCOB H HyTbØBblX BØHTHJIHTOpOB 
npHMøHHioTCH HanpaBjiHioii[,Hø annapatbi c noBopoTHbiMH jionaTKaMH. 
/(blMOCOCbl H HyTbØBbIØ BØHTHJIHTOpbl yCTaHaBJIHBaiOTCH c HByXCKOpO- 
CTHblMH HJIH HByMH OHHOCKOpOCTHbIMH BJIØKTpOHBHTaTØJIHMH C paSHbIMH 
HHCJiaMH oSopOTOB (hOCJIØHHHØ KOTJIOB HpOHBBOHHTØJIbHOCTbK) SOJIØØ 

200 mime), a TaKxcø rHHpoMy(|)Tbi. 

OTKpbiTaH ycTanoBKa humococob h nyTbøBbix bøhthjihtopob npH- 
MØHHØTCH hjih BJIØKTpOCTaHIIHH, pa6oTaiOlU,HX Ha IKHJIKOM H ra30o6pa3- 
HOM TonjiHBø BO Bcøx KjiHMaTHHøcKHX pafioHax, a HJIH pa6oTaioii],Hx Ha 
TBØpjIOM TOHJIHBØ — B pafiOHaX C paCHØTHOH HapyiKHOH TøMnøpaTypoH 
Bbimø —28°. 

KpaTKaH TØXHHHØCKaH xapaKTØpHCTHKa KOTJIOB npHBejI,ØHa B npH- 
JIOJKØHHHX 6—9. 





\ 


\ 


FAaea mpembn 

Bbl^OP r/lABHOM CXEMbl 
S/lEl^TPMHECKMX COEAMHEHMM 


\ 

§ 6, PACHET SilEKTPHHECKHX HAPPySOK 
no CTynEHflM HAnPfimEHHfl h bbibop tehepatopa 


PacHøT sjieKTpHHecKHX HarpysoK ajih KajK^oø CTyneHH TpaHC(|)op- 
MaiiHH npOHSBOflHTCH no rpa(})HKaM, npeflCTaBJiaeMbiM b sajiaHHHX, hjih 
no (|)aKTHnecKOMy noTpeSjieHHio sjieKTposHeprHH, onpejiejiaeMOMy no 
npaSopaM. 

Fxjih aaflaHbi cyToaHbie rpa(J)HKH HarpyaoK flJia Kaacfloro Hanpa- 
jKCHHa, TO rOflOBOH rpa(|)HK no npoaojuKHTejibHOcTH MOJKHO npeflCTa- 
BHTb rpa(})mecKH hjih b (f)opMe TaSjiHu. jlpn stom mojkho nojibSOBaTbca 
npnSjiHJKeHHbiM onpej^ejieHHeM HarpysKH no SHMHeMy h JieTHøMy rpa- 
ijiHKaM HJIH 6ojiee tohrum — no SHMiieMy, jieTHeMy h BeceHHe-oceHHeMy 
rpacjiHKaM. 

PorøBOH rpa(})HK no nponOJiJKHTejibHOCTH cTpOHTca no flByM xapaK- 
TepHbiM cyxoHHbiM rpa(})HKaM HarpyaoK (sHMHeMy h jieTHeMy). Opofloji- 
jKHTejibHocTb SHMHero nepHOna ycjiOBHO npHHHMaeTca 7 MecaiieB (213 
cyTOK), Jiexiiero nepnojia — 5 MecaueB (152 cyTOK). 

/I,jia 6ojiee Toanoro nocTpoenna roflOBOro rpa^HKa no npo^ojiiKH- 
TejibHOCTH npHHHMaioT fljiHTejibHOcTb SHMHero H JieTHero nepHOflOB 
no 91 cyTKaM h BeceHHe-oceHHero—183 cyxoK. 

Cpefl,HeroflOBaa Harpysna onpe^ejinTca oTHOmeHHeM njiouia^H roji,o- 
Boro rpa(})HKa no npoflOjiacHTejibnocTH hjih OTHomeKHøM sjiøKTpHaecKOØ 
SHøprHH, noTpeSjiøHHOH aa roa b KHJiOBaxT-qacax, k ancjiy aacoB b 

roay, t. e. 

Pep. rofl = • ( 2 ) 


CpeaHøroaOBbie HarpysKH mojkho onpeaeJiHXb no AByM xapaKTøpHUM 
cyTOHHbiM rpa(})HKaM, onpeaejiHB cpeaHecyToanbie narpysKH, t. e. 


P 


cp. ro;t 


(213Pep.3HM+152P,p 

t 


(3) 
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rio xapaKTepHbiM cyTO^HtiM rpa(J)HKaM Bcex nepHOJW^B 

P i^ ^Pcp. + 91Pcp. .eTH + 183 P,p. f 


/ 


( 4 ) 


W Pep. 3i 


cp. SHM> ■* cp. JieTH 


, Pep. oceH.-Bec — cpeAHecyToqHbie na^pysKH b shm- 
HHH, JieTHHH H oceHHe-BeceHHH« 
nepHOftbi, Ke/n, vJMe/n hjih Kea, 
Mea-; j 

t — qHCJio qacOB b rMy. 

Ho cpeAHHM HarpysKaM mojkho onpe^eJiKTb K03(M)Hn,HeHT narpysKH 
HJIH Koa^^HiiHeHT sanojiHeHHH rpaipHKa / 


k = hjih k = . I (5) 

■^MaKC% ■^MaKC / 

no 3 T 0 My K 03 (| 4 )HIIHeHTy MOIKHO yCTaHOBHTb HpOittOJIIKHTeJIbHOCTb HC- 
HOJIbSOBaHHH MaKCHMajIbHOH MOIUHOCTH 


T 


MaKC — 


£ 

k 


Bce paccMOTpeHHbie BejiHHHHbi MoryT SbiTb OTHecenu ko bcom cTy- 
neHHM HanpHiKeHHH 3 JieKTpHHecKHx cTaHiiHH (renepaTopHOMy, noBbi- 
uieHHOMy, ncHHjKeHHOMy), noflcTaHiiHfi, noTpeSHTejiefi h chctøm, no 
KOTOpbiM ycTanaBJiHBaioTcn cpeflHHe h MaKCHMajibHbie BejiHHHHbi 3 jieK- 
TpHHecKHx narpysoK hjih nepeTOKH MoinHocTefi. FIo 3thm BejiHHHHaM 
MoiKHO BbiSiipaTb reiiepaTopbi, TpanccJiopMaTopbi, jihhhh nepejiaHH h 
npOH 3 BOfl,HTb TeXHHK 0 - 3 K 0 H 0 MHHeCKHe CpaBHeHHH. BbiSop 3 JieMeHT 0 B 
3 JieKTpHHecKHX cxeM cJiejiyeT npOKSBOflHTb c yneroM neperpyaoHHUX 
BOSMOHCHOcTefi (røHepaTopOB c ynoTOM paSoTu oxSopOB TypSnH, 
TpaHc^opMaTopOB H JIHHHH nepe^^aHH c yneTOM AonycTHMofi nepe- 
rpySKH). 

FeHepaTop BbiSKpaerca b saBHcHMOcTH ot nepBHHHoro flBHrareJiH, 
yCJIOBHH Sa^aKHE HpOeKTHpOBaHHH H TeXHHKO-OKOHOMHHecKOrO CpaBHe¬ 
HHH. XapaKTepHCTHKH cHHXpOHHbix røHepaTopOB, BbinycKaeMbix h npo- 
eKTHpyeMUx OTeqecTBeHHbiMH saBo^iaMH, npHBeAeHu b npHJioiKe- 
HHH 10. 


§ 7. OnPEflEJlEHHE PACXOflA MOLUHOCTH 
HA COBCTBEHHblE HYmAbl CTAHIJ.HH HJIH nOflCTAHlJ.HH 

Ha 3 JieKTpocTaHiiHHX c renepaTopHbiM nanpHiKeHHeM 10 ks h 
O ojibuie nHTaHHe coOcTBeHHbix nyjKA ocymecTBJiaeTcH ot TpaHc4)opMa- 
TopoB coécTBeHHbix HyjK^l. OpH røHepaTOpHOM HanpaaceHHH 6 /ce h 
HHJKe nHTaHHe coScTBeHHbix HyiKA ocymecTBjiaeTCH ot renepaTOpa qe- 
pe 3 peaKTHpOBaHHbie KaOejibHbie jihhhh hjih HenocpeflcTBenno ot uihh 
renepaTopHoro HanpHJKenHH. 

npH jiiodoM cnocoOe nnTaHHa coOcTBeHHux nyacA jjia noBbimeHHa 
HaaeiKHocTH npeaycMaTpHBaeTca ceKiiHOHHpOBaHHe uihh, peaepBHpoBa- 
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HHe HCToqHHKOB nHTaHHH, npHMeneHHe aeTOMaTHtiecKoro BKjiiotieHHH 
peaepBHbix hctohhhkob nHxaHHH h t. Ha sjieKTpocTaHuHHx, pa6o- 
TaioinHx no Sjiohhoh cxeMe (renepaTop — TpaHc^opMaxop), noxpeSHTejiH 
codcTBeHHbix nyjKfl nKtaioTCH xaicjKe ot TpaHccjjopMaTopoB hjih rene- 
paXOpOB, HO nOflCOejlHHHIOTCH 3XH nOXpeSHXejIH K OIUHHOBKe CO CTOpOHbl 
HHBKoro Hanp^jKeHHH SJiOKa renepaTop — xpaHc^jopMaxop. TaKoft cno- 
co6 nHxaHHH rtoxpeSHxejieH coScxBeHHUx nyjKji, Ha/i,ejKHbiH, hø saBHCHX 
OT pejKHMa padoxbi cøth noxpeSHTejieft h cHHJKaex KanHxajibHbie sa- 
xpaxbi Ha coopyjKøHHe cxanuMH. 

y COBpeMØHHbiX SjIOKOB Sojlbiuofi MOmHOCTH aScOJIIOTHaH BØJIHHHHa 

noxpeSjieHHH sjieKxpHqecKofi MomnocTH na coScxBeHHbie HyjKflu oqøHb 
BBAMKa, nosTOMy HCoéxoAHMO Bbiduparb rpancipopMaTopbi coScTBCHHbix 
HVJKfl Sojlbmoø MOIUHOCTH. 3 x 0 B CBOK) OHCpe^b HpHBOAHT K HØyCTOH- 
HHBOØ paSoxe oSopyj^oBaHna bo BpeMH KopoxKoro aaMbiKaHHH. Orpa- 
HHHeHHØ TOKOB KOpOTKOFO SaMblKaHHH J^OCTHraeXCH yCXaHOBKOØ BMØCTO 
op;Horo ;i;Byx xpaHccJjopMaxopoB c hojiobhhhoø MomHocxbio, pacmen^ien- 
Hbix peaKxopoB na cxopOHø HHSinero HanpHjKøHHH, npHMeneHHe xpanc- 
4 >opMaxopoB c pacipenJieHHOH oSmotkoh bxophhhoxo HanpHJKøHHH, 
nocjieji,oBaTejibHoro noAKJHoneHHH peaKxopoB h t. ji,. lj[ejiecoo 6 pa 3 HocTb 
npHMeHeHHH o;i;Horo b 3 btiix cnocodoB orpanimeHHa tokob KOpoxKoro 
SaMblKHHHH yCXanaBilHBaeTCH xeXHHKO-SKOHOMHqeCKHMH CpaBHeHHHMH. 

OSmyiO MOlUHOCXb TpaHC(})OpMaTOpOB Co 6 cXBeHHbIX Hy>KjI, MOJKHO 
ycxaHOBHTb no MaKCHMajibnoMy pacxofly moiu,hocth na coScxBenHbie 
HyjKAbi sJieKxpocxaHUHH, BbipajKeHHOØ oShhho b nponeHXHOM oxHOine- ' 
HHH OT yCXanOBJieHHOH MOIUHOCTH SJieKXpOCXaHllHH (Pc.H%) 

Ten.ioajseKTpocTammi, pafioraiomHX na nbweyroabHOM Tonjinse . 8 —14 
KOHaeHcaUHOHHbix sjieKTpocTaHUHH, paSoTaroiUHX aa nbMeyroab- 

HOM TonflHBe.6—11 

sjieKTpocTaHDiHH HefioJibinoH MOIUHOCTH, pa6oTaiorD,HX Ha yrjie, / 

c5KHraeM0M b KycKOBOM BHae. 5 — 7 ^ / 

saeKTpocTaHHHH, pa6oTaiorD,Hx na ikhækom h raaooSpasHOM toh- * 

jiHBe.3—5 


MoipHocTb noxpeSHTejieø coScxBenHbix nyncfl, BbipajKenHaa b npo- 
ueHXHOM OTHomeHHH, MOJKøT 6biTb nepeBøfleHa b KHjioBaxxbi hjih khjio- 
BOJibX-aMnepbi 


Pc „ = 


100 




5 c.h = 


’% 


lOOcos tp 


( 6 ) 


r^e PycT — ycxaHOBjieHHaa MoinHOcxb cxanuKH hjih 6jioKa, Kern. 

OcHOBHaH qacTb noxpeSHxejieH coScxBøHHbix nyiKfl paccHHxana na 
HanpajKenHø 3,15—6,3 kb. FIo thoobum npoeKxaM h npaKXHHøcKHM 
flaHHbiM Ha ocxajibHbie noTpeSHXøjiH coSctbøhhhx HyiKji,, paccqnxaHHbie 
Ha HanpHjKøHHø 0,5—0,38 kb, npiixo^HTCH pacxoj; SHøprHH, cocxaBJiH- 
iOlHHØ 1,5— 2% OT yCXaHOBJIØHHOH MOipHOCTH C yHCTOM OCBeiHØHHH. 

TpanajiopMaTopbi coSctbøhhhx nyjKji, mojkho BbiSHpaxb no pacneT- 
HHM MOIUHOCTHM nOTpøSHTeJIØK, npHCOØAHHØHHblX K CØTHM COSCTBØH- 

Hbix HyJKA- Hsbøctho, nxo BaBO^Ubi-HsroxoBHxejiH oSecneHHBaioT ochob- 
Hbie arperaxbi MexaHHBMaMH codcTBeHHWX nyncA h cooxBexcxBeHHO 
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sjieKTponpHBOjiaMH. CocTaBJiHH Ta6jiHn,y pacqexHbix narpysoK ,6cHOBHbix 
H BcnoMoraxejibHbix arperaxoB, mo>kho nojicqnxaxb cyMi\^apHyio na- 
rpySKy na coScxBenHbie Hy>Kj;bi 3JieKxpocxaHn,HH hjih SiiOKOB. OpH 
3X0M sjieKXpojiBHraxejiH c KpaxKOBpeMeHHOft npoAOJixcHxeyibHocxbio pa- 
6oxbi, pesepBHbie jiBwraxejiH, xpaHC(|)OpMaxopbi HanpHxienHfi 

BXOji,Hx B pacqexHyio narpysKy. 

TaKHM o6pa30M, MaKCHMajibnaa MOinHOcxb noxpe6H7ejieH co6cxBeH- 
Hbix Hy>Kji (BbipaiKeHHaH b mm hjih ma) Moxcex 6'bixb onpe^ejieHa 
cooxBexcxBeHHO no cjiopMyjiaM: 




H Su 




' ?cp 


(7) 


W ST’ab.hom —oSmaa HOMHHajibHaa MomHOcxb 3JieKxpoABHraTejieH 
(sjieKTpocxaHHHH, 6jioKa hjih ceKiiHH), Kem\ 
fes.cp — cpe^Hee SHaaeHHe KoscjicJiHHHeHxa sarpysKH sjieKxpo- 
jiBHxaxejien, npHHHMaeMoe 3JieKxpocxaHiiHH cpe^,- 
iiero AaBJieHHH 0,6—0,65; 3JieKxpocxaHii,HH c arpera- 
xaMH BbicoKHx HapaMCxpoB napa 0,75—0,85; sjieKxpo- 
cxaHUHH c arperaxaMH cBepxBucoKHX napaMexpoB 
napa ^0,9; j^jia sjiexxpOjiBHraxejieH na HanpaacenHe 
0,38—0,5 m ^0,7; 

Tjep — cpejiHee SHanenHe KoacjiiJiHHHeHxa nojiesHoro AeficxBHa 
3JieKXpOABHraxejieH, onpej^ejiaeMoe no nacnopXHUM 
AHHHbiM ABHraxejiefi; jijia npeji,BapHxejibHbix pacaexoa 
M05KHO npHHHMaxb paBHbiM 0,88—0,92; 
cosepep — cpejiHee BHanenHe K03cj3!^Hii,HeHxa mouihocxh, onpeae- 
jiaeMoe no nacnopxHbiM nanHbiM (b pacnexax mojkho 
npHHHMaxb cos cfcp = 0,8 — 0,85). 

Ecjih onpejiejienne narpysKH Be^excH b xa6jiHHHOH (|)opMe no na- 
npHiKeHHHM 3,15—6,6 Ke h 0,38—0,5 kø, xo MaKCHMaJibnaa narpySKa 
Ha xpaHc4)opMaTop hjih ceKiinro 3—6 Ke onpejieJiaexcH cooxHomeHHeM 

SysaKti — ‘S'MaKcS—6 “F ‘5'MaKc0,5_0,38- (^) 


npH nHXaHHH ceKHHH COScXBeHHblX HyiKA peaKTHpOBaHHbIMH JIHHHHMH 
peaKxopbi BbiSHpaioxca no HOMHHajibHOMy xoxy, x. e. 


/3 • Uno.. 


HJIH /r 


fep 


> 


/3 • 


(9) 


rjie Pms.kc 3~6', SuaKci-e — Momnoexb cooxBexcxBeHHO b mm njm Kea na 
ceKHHHX 3—6 Ke; 

^HOM.c.H — HOMHHajibHoe HanpHiKeHHe noxpe6HTejieH 
co6cxBeHHbix HyjKA, Ke. 

Heo 6 xojiHMO yHHXbiBaxb, axo peaicxop adjihcch Bbi 6 HpaxbCH h 3 pac- 
aexa orpanHaenHa xokob KOpoxKOro aaMbiKaHHH na ceKUHHx co 6 cxBeH- 
Hbix HyiKj! c yqexoM nonniiXKH Mecxa KOpoxKoro aaMbiKanHH ox acHH- 
xpoHHbix (HHor;i,a cHHxpoHilbix) jiBHxaxejieH, Momnoexb, noxpeOjiaeMaa 
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JiJIH COdcTBeHHblX HyXKA nOHHXKaiOmHX nOaCTaHUHH, OdblBHO HeSHaBH- 
TejibHaa ( 50—200 Kern). Ecjih Ha noACTaHUHH uMeiOTCH CHHXpoHHbie 
KOMncHcaTopbi, a b6jih3h ot Hee pacnojioJKeHM >KHJibie h KyjibiypHO- 
dbiTOBbie yqpexKAeHHH, to pacxoj; sjieKxposHeprHH Ha coécTBeHHue 
HyjKiiM HecoMHeHHO dyiieT HecKojibKo dojibuie. flosTOMy b k^jk^om 
nacTHOM cjiynae MomHocTb TpaHcc})OpMaTopOB codcTBeHHUx HyncA mo- 
JKOT dbiTb Bbidpana no pacneTHbiM mooxhocthm noTpedHTejieS, npHco- 
eAHHeHHblX K LUHHaM COdCTBOHHblX HyHCA- 

Hocjie Bbidopa nocjieAOBaTe.iibHO coeAHHeHHUx peaKTopa HTpaHC- 
4 )opMaTopa HeoéxoAHMO ycTaHOBHTb HaHdojibiuyro cyMMapHyro moiu,- 
HOCTb caMosanycKaiomHXCH ABHraTejieii h npoBepHTb ee no ycJiOBHK) 
AonycTHMoro cHH>KeHHH HanpHHceHHH Ha uiHHax codcTBeHHux Hy>KA 
(hø HHHCe 65 — 70 % ot HOMHHaAbHOro) 




.HOM - 


(105 - V cosy,p • 100 

(^flB%^nycK.AB (S% + ^K%) ^ 


( 10 ) 


TAØ — HanpHHceHHe Ha umHax codcTBCHHbix nyxKA bo BpeMH ca- 

MosanycKa AEHraTeAefl; 

^nycK.flB — OTHOCHTeAbHblH CyMMapHblH nyCKOBOH TOK BCCX CaMOSa- 
nycKaiomHXCH ABHraTeAefl, cpeAHOe SHaneHHe KOTOporo 

^4,8; 

^p%—peaKTHBHoe conpOTHBAenHe peaKTOpa b npoucHTax, onpe- 
AeAHøTCH no Ka'raAory; 

(7k% — HanpHHceHHe KOpOTKoro saMbiKanna TpaHC(j)opMaTopa, %. 

Do 9TOH Hce (j)OpMyAe moxkho onpeAØAHTb MaKCHMaAbHyro cyMMap- 
Hyio MOUTHOCTb caMoaanyCKaroniHXCH ASHraTeAen npH AonycTHMOM chh- 
>KeHHH HanpHHCeHHH H nHTaHHH COdCTBØHHblX HyJKA HenOCpeACTBeHHO 
OT cdopHblX UIHH CTaHUHH HepØS pøaKTHpOBaHHyK) AHHHK) 603 TpaHC- 
(j)OpMaU,HH HAH HOpØS TpaHC(j)OpMaTOp 6ø3 pøaKTOpa. ripH 9TOM SHaHØ- 
HHH (/,;% HAH ATpO^ B (j)OpMyAØ 6yAyT OTCyTCTBOBaTb (TBK KaK HAH 
Uk% = o, HAH Xpo/^ = 0) H B CAyqaø nHTaHHH COOCTBØHHblX Hy>KA pøaK- 
THpOBaHHOH AHHHØH BMØCTO Stp.hom nOACTaBAHØTCH nponyCKHaH MOHI,- 
HOCTb pøaKTOpa 

‘Sp.HOM = 3 • Ip.HOM^p.HOM- ' (1 1 )> 


§ 8 . HOBblE r/lABHbiE CXEMbl' 
SilEKTPMHECKMX COE/I,MHEHMM CTAHUIMM 

XønAOSAØKTpOnpOØKTOM pa 3 pa 60 TaHbI HOBMØ THnOBHØ CXØMbl 9 AØK' 
TpHHØCKHX COØAHHØHHH 9 AØKTpOCTaHU,HH C MOUTHUMH Typ 6 orØHØpaTOpaMH 
H nOTpø 6 HTØAHMH, pacnOAOHCØHHblMH Ha 6aH3KOM paCCTOHHHH OT CTaH- 
UHH. rio 9 THM CXØMaM npØAyCMaTpHBaøTCH HHTaHHØ nOTpø 6 HTØAØH Ha 
rØHØpaTOpHOM HanpHXKØHHH H CBH 3 b CTaHUHH C CHCTØMOH Ha nOBblUIØH' 
Hbix nanpHJKøHHHX. 

CxøMbi c pacnpøAeAøHHøM snepruH Ha rønepaTopHOM HanpnHCøHHH 
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peKOMeHji,yeTCH npHMCHHXb CMemaHHoro rnna, c pacmenjieHHbiMH 
peaKTOpaMH JIHHHH c HeéoJIbUIHMH HOMHHaJIbHbIMH TOKaMH H c 

HHJI,HBHJI,yajIbHUMH pCaKTOpaMH JIHHHH C éOJIbUIHMH HOMHHajIbHUMH 

TOKaMH. Ha HHCJia xaKHX xHnoBux cxcm ji,jih ynedHbix npoeKxoB moxkho 
.peKOMeHUOBaxb xaKne cxeMU. 



Phc. 1. npHHUHnHaJibHaH 3JieKTpHqecKa5i cxeMa cxaHUHH c rpynnoBbiMH 
pacm.enJieHHbiMH ' peaKTOpaMH b uenn reHepaxopoB. 


Ha pHC. 1 HSodpaxKeHa npHHUHnHajibHaH sjieKxpHHecKaa cxeMa 
■cxaHUHH c rpynnoBbiMH paciuenjieHHUMH peaKxopaMH b uchh reuepa- 
TOpOB, CO CUBOeHHblMH OdMOXKaMH XpaHC(|)OpMaTOpOB CBH3H C CHCXCMOH 
H peryjiHpoBOHHbiMH xpaHCcJiopMaxopaMH ua cxopOHe bucokofo Hanpa- 
iKeHHH. rioxpedHxejiH h codcxBeHHue HyxKUu nojiyuaiox nnxaHHe ox 
•OUHHapHOH CHCTCMbl UIHH HpH reHCpaXOpHOM HanpHJKCHHH 6,3 Ke. npH 
reHepaxopHOM HanpHiKeHHH 10 kb codcxBeHHue nymuM neodxouHMO 
■odecneuHBaxb ox xpaHoJiopMaTopOB 10/3,15 kb. 

JlueUKH nOXpedHXeJIbCKHX npHCOeuHHCHHH H COdCXBCHHblX HyJKJI, 
B pacnpeuejiHxejibHbix ycxpoHCXBax BunojiHHioxcH KOMnjieKXHbiMH, 
npHMCHeHHe paciuenjieHHbix peaKxopoB b uenn rcHepaxopHoro HanpH- 
XKCHHH nOSBOJIHCX OXKaSaXbCH ox HHUHBHUyajIbHblX HJIH rpyHHOBblX 
peaKxopOB. 3xy cxcMy peKOMCHuyexcH npHMCHHXb uJih reHepaxopoB 
MOIUHOCXbK) uO 60 Mbiti. 

Ha pHc. 2 npeucxaBJiCHa ouHOJiHHeHHaH sjieKxpHuecKaH cxcMa 
cxaHUHH c rpynnoBbiMH paciuenjieuHUMH peaKxopaMH uJih reuepaxopoB 
MOIUHOCXbK) uo 60 MBtn. CeKUHH nHxaHHH noTpedHxejiefl cocxohx hs 
nojiyceKUHH, no KoxopUM peKOMeHuyexcH pacnpeuejiHXb narpysKy 
paBHOMCpHO, xaK KaK SHauHxejibHbie pasHHubi b HarpysKax BusuBaiox 
nepcKoc HanpHHiCHHH na padouHX nojiyceKUHux. JlnefiKH noxpedHxejib- 
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CKHX npHCOejI,HHeHHH H CodCTBeHHblX Hy>Kj; BblnOJlHHIOTCH KOMnjieKT- 
HbiMH c BbiKjuoBaiejiHMH TBoa BMP-133. PesepBHoe nnianHe co6cTBeH- 
Hbix nyacfl, ocymeciBJiHeTCH ot iuhhhoh c6opKH reHepaiopHoro nanpa- 
HieHHH qepes peaKTHpoBaHnyio jihhhio npn HanpHaceHHH 6,3 kb hjih! 
TpaHccj)opMaTop 10,5/3,15 /ce npa reHepaiopnoM HanpHaceHHH 10,5 Ke. 



B c,7iyqae KopOTKoro saMUKaHHH na oflHOM h3 ^^HaepoB ceKpHH npo- 
HCxoflHT 3HaqHTe,7ibHoe CHHacenne HanpHaceHHH na cooTBeTcTByrome® 


nojiyceKUHH, b tom qnc- 
jie H na noTpe6HTe,7iHX 

COéCTBCHHblX nyjKfl, BH- 

TaromHXCH OT nee. 

iPaHHaH cxeMa 6ojiee 
HafleacHa npn oHTaHHH 
co6cTBeHHbix HyjKfloT re- 
HepaTopHbix c6opoK peaK- 
THpOBaHHOH JlHHHeH (opH 
renepaTopHOM Hanpaace- 
HHH 6,3 K8) HJIH TpaHC- 
(j)opMaTOpaMH 10,5/3,15/ce 
(npH renepaTopHOM na- 
npHjKeHHH 10,5 Ké). 

B HacTOHiuee BpeMH 

IIIHpOKO npHMeHHIOTCH 


B cucmsf^ 



CXeMbl c OAHHapHOH HJIH 3^ OAHOJIHHeHHa5I CXCMa C 06biqHbIMB' 

,SB0HH0H CGKIXHOHPipOBSH'' pøaKTOpaMH. 
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•HOH CHCXeMOH OKH H C OAHHM 06bItIHbIM peaKTOpOM Ha ABa HpHCO- 
•€AHHeHHH (pHC. 3). BblKJHOHaXejlH peaKXHpOBaHHblX npHCOeAHHeHHH 
ycxaHaBJiHBaioxcH nocjie peaKxopoB, hxo nosBOJiaex npHMCHHXb komh- 

jieKXHbie HHeHKH B pac- 
npeAejiHxejibHbix ycxpoS- 
cxBax renepaTopHoro aa- 
npHjKeHHH. TenjiosjieK- 
xponpoeKX (TSO) peKO- 
MCHAyex npHMenHXb pe- 
aKXOpbl peaKXHBHOCXbK) 
AO 8% c HOMHHajIbHblM 
xoKOM 1500 a. Ajih stkx 
cxeM KanHxaJibHbie saxpa- 
xbi SHaiHxejibHO MeHbme, 
HeM a-ih cxeM, npHBeAeH- 
HblX Ha pHC. 1, 2. 

C XaKHMH 5Ke HpeHMy- 
mecxBaMH h c era,e MeHb- 
niHMH KanHxajibHbiMH sa- 
xpaxaMH Ha coopyHcenne 
Phc. 4. OflHOJiHHeftHaH cxeMa craHaHM c rpynno- peKOMeHAyiOTCH cxeMbi c 
fibiMH pacmenjieHHbiMH peaKTopaMH. AByMH rpynnoBbiMH pac- 

menjieHHbiMH peaxxopa- 
MH Ha CeKHHK) OAHoro 
renepaxopa MoniHocxbio 
50—100 Mern (pHC. 4). 
Co6cxBeHHbie HyjKAH 
cxaHuHH o6ecneHHBaioxcH 
peaKXHpOBaHHOfi JIHHUeH 
HJIH XpaHc4)OpMaXOpOM 
co6cxBeHHbix HyjKA (b sa- 
BHCHMOCXH ox røHepaxop- 
Horo HanpHHCeHHH). CBHSb 
HecKOJibKHX renepaxopoB 
cxaHHHH ocymecxBjiHexcH 
CeKlIHOHHUM peaKXOpOM 
H myHXHpyromHM ero 
pasbeAHHHxejieM. 

Phc. 5. CMemaHHaH cxema c rpynnosbiMH o6bmHbiMH pHC. 5 npeACXaB- 

peaKTopaMH, rpynnoBMM pacmenjieHHUM peaKxopoM JieHa npHHHHHHaJlbHaH 
H uiHHonpoBOflOM. cxBMa C TpynnoBbiMH pe- 

aKxopaMH ajih mbjikhx 
jiHHHH, rpynnoBbiM pacmenjiennuM peaKxopOM h rnnnonpOBOAOM c ho- 
MHHaJibHbi.M XOKOM A« 3000 a 6e3 HHAHBHAyajibHoro peaKxopa. Tenjio- 
sjieKXponpoeKX peKOMOHAyex npHMeHHXb rpynnoBue peaKxopu pe- 
aKXHBHOCXbK) AO 8% H c HOMHHajIbHblM XOKOM AO 1500 U, & CABOeHHUe 
rpyniiOBbie peaKxopbi — c HOMHHajibHbiM xokom ao 2 x 2500 a. OpH 
3X0H cxeMe KannxaJibHue saxpaxbi mo>kho eme 6oJiee CHHSHXb. 
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§ 9. TEXHMK0-3K0H0MHHECKME OBOCHOBAHMfl nPM BblBOPE 
MABHblX CXEM SJIEKTPMHECKMX COEflMHEHMft 

06mHe peKOMeH^(aii,HH. JXjih TexHHKO-sKOHOMHtiecKoro o6oc- 

HOBaHHH onTHMajibHOro BapnaHia cJieflyei npoaHajiHSHpoBaTB lexHHqe- 
CKHe H sKOHOMHqecKHe noKasaiejiH cpaBHHBaeMbix BapnaHiOB (yKasan- 
HblMH HHJKe Cn 0 C 06 aMH). OpH 9T0M peKOMeHflyeiCH HMCTb B BHfly CJie- 
Ayromee: 

a) B BapnaHTax c paBHbiMH SKOHOMnqecKHMH noKasaiejiHMH npe;i- 
noqHTaib tot, b KOTOpOM 6ojiee BbicoKne TexHiiqecKHe KaqecTBa 
ycTpoHCTB H coopyjKeHHH; npe>KAe Bcero flOJOKna o6ecneqHBaTbCH na- 
flejKHOCTb B 9KcnjiyaTaii,HH; 

6) B BapwaHTax c paBHbIMH TeXHHqeCKHMH H SKOHOMHqeCKHMH no- 
KasaTejiHMH npeflnOqnTaTb tot, b KOTopoM npe^ycMOTpeHO npHMene- 
HHe ycTanoBOK c 6ojiee bmcokhmh napaivieTpaMH; 

b) yqHTbmaTb Aecj)Hii,HTH0CTb MaTepnajia h o6opyflOBaHHH (uBeTHbix 
MCTajuiOB H T. n.) H npe,HnoqHTaTb tot BapnanT, b KOTopoM noTpe6- 
HocTH B yKasaHHbix MaTepHajiax MenbuiHe; 

r) B cpaBHHBaeMbix BapnanTax ^hojokhm yqHTbieaTbcH HaaejKHOCTB- 
HHTaHHH H oéecneqcHHe pesepBa. 

OpeflejibHO AonycTHMbiH cpoK OKynaeMOCTH npHHHMaeTCH 8—10 

jieT. 

MejKAy reXHHqeCKHMH CBOfiCTBaMH H CTOHMOCTblO COOpymaeMblX 
yCTaHOBOK cymecTByeT saBHCHMOCTb. Tax, nanpHMep, noBbimeHHe Ha- 
AejKHOCTH conpOBOJKAaeTCH yBejinqeHHeM ctohmocth h, naoOopOT, chh* 
XKeHHe ctohmocth conpOBO>KAaeTCH cHHHceHHeM naAencHOCTH hjih sko- 
HOMHqHOcTH paOoTbi ycTanoBOK. OKOHqaTejibHoe peuienne cjieAyeT 
npHHHMaTb TOJlbKO HOCJie COnOCTaBJieHHH HeCKO/IbKHX BapnaHTOB no 
TeXHHqeCKHM H BKOHOMHqeCKHM KpHTepHHM. 

TexHHqeCKHe KpHTepHH. Opn npoeKTHpoeaHHH ochobhbimh 
T exHHqecKHMH KaqecTBaMH sjiCKTpoTexHHqecKHx ycTanoBOK hbjihiotch: 

a) HaASHCHOCTb b paOoTe h OecnepeOoHHOcTb b sjieKTpocnaOHceHHH 
noTpeOnTeJiCH c coxpancHneM 9.TeKTpHqecKHX napaMeTpoB; 

6) OesonacHOCTb h yAoOcTBO b sKcnjiyaTauHH; 

b) oOecneqcHHe bosmojkhocth pacmnpeHHH hjih peKOHCTpyKunn; 

r) JiornqHOCTb h cTpofinocTb rexHHqecKHX pemenHH (b TexHHqe- 
CKOM H SKOHOMHqeCKOM OTHOUieHHHX). 

SKOHOMHqeCKHe KpHTepHH. SKOHOMHqeCKHMH KpHTepHHMH 
HBJIHIOTCH CTOHMOCTb yCTHHOBKH, paSMep KanHTajIOBJlOHCCHHH H TOAO- 
Bbie 9KcnJiyaTaii,H0HHbie pacxoAbi. Ecjih no sthm KpHTepHHM HeBos- 
MOHCHO ycTanoBHTb onTHMajibHbiH BapnaHT, totah npHMCHHioT Aonoji- 
HHTCjibHoe ycjiOBHe — cpoK OKynaeMOCTH. 

Ecjih o6o3HaqHTb cyMMy KanHTajiOBJionceHHH no OAHOMy h 3 Asyx 
BapnaHTOB qepes no BTopoMy — qepes A^, a noJiHue roAOBbie 

3KcnjiyaTaii,H0HHbie pacxoAbi cooTBCTCTBeHHO qepes 5^ h 9^, to npe- 
HMymecTBa oahoto BapnanTa no cpaBneHHjo c ApyrHM mojkho onpeae- 
AHTb conocTaBjieHHeM A^, A^, 9^ h 9^. 
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OTHomeHHe pasHOcxH KanHxajioBJio^eHHfi k pasHOcxH roflOBUX 
BKcnjiyaxauHOHHbix pacxoflOB nasHBaexcH cpOKOM OKynaeMOcxH 

^ = n.ex. (12) 

Ecjih n < 8, Bbiro;iHee BapnaHx c MeHbuiHMH SKcnjiyaxauHOHHbiMH 
pacxoflaMH', npH n>8 BbiroflHee BapnaHx c MeHbuiHMH KanHxajiOBjio- 
aieHHHMH. 

Ecjih cpaBHHBaexcH 6ojibme aayx BapHaHxoB, xo peKOMeH^(yexcH 
nOJlbSOBaXbCH XaKHMH COOXHOmeHHHMH; 

3x = 9i + ~ y 3^ — •, 33 — ^3 + —^ H X. R., (13) 

“h “h “h 

xfle rt„ = 8 — HOpMaxHBHbiH cpOK OKynaeMOcxH; 

3 x', 33 — pacqexHbie aaxpaxbi cooxBexcxByroinHx BapHaHxoB. 

CaMblM SKOHOMHtIHblM éyjlBX BapHaHT c HaHMeHbUIHMH pacqeXHblMH 
BaxpaxaMH. 

§ 10. CTOMMOCTb yCTAHOBKM 
M PA3MEP KAnMTA.nOB.nO>HEHMM 

npH xexHHKO-SKOHOMHqecKHx coBOcxaBJieHHHX He xpeOyexcH 6ojib- 
maa xoqHocxb b onpeASJieHHH cxohmocxh ycxaHOBKH. JIjih yqeOnbix 
uejiefi BBOJiHe flonycxHM npH6jiHXKeHHbiH pacqex no yKpynHeHHbiM no- 
KasaxejiHM cxohmocxh (yOC) hjih no pacqexnofi cxohmocxh oxflejibHux 
sjieMCHXOB ycxpoHCXBa hjih coopyrncHHa. B yKpynHCHHUX noKasaxe- 
,jiHX CXOHMOCXH yqHxbiBaHOxcH cpCAHHe AaHHbie no pHAy sanpocKXHpo- 
Bannbix o6beKXOB, BKJiroqaromne cxoHMOcxb oOopyAOBanHH, npHOopOB, 
npHcnocoOjienHH h cxoHMOCxb hx MOnxaaca. 

yqamHMCH cjiCAyex nojibsoBaxbca pacqexHofi CAHnnnnofi cxohmo- 
cxbK). B pacqexHOH eAHHHqnoø cxohmocxh, KpOMC cxohmocxh no yOC, 
yqnxbiBaexcH cxohmocxb cxpoHxejibHOfi qacxH h Apyrne pacxoABi, ox- 
HOCHLAHecH K AaHHOMy sjieMCHxy. Jlna cpaBHHxejibnux pacqexoB Bnojine 
npHeMjieMU BeJiHqHHU cxohmocxh, npHBCAeHHue b npHJiOHCCHHHX 11, 
15, 16, 20, 21. 

§ 11. rOflOBblE 3KCn.nyATAI4MOHHb!E PACXOflb! 

B roAOBbie 3KcnjiyaxanH0HHbie pacxoAti bxoahx aM0pXH3au,H0HHbie 
(b xom qncjie h pacxoAti na KannxajibHbie pCMOnxbi); pacxoAti Ha 
o6cJiy>KHBaHHe h ynpaBJienHe, BKJiroqaa pacxoAM na xeKymHH pCMOHx; 
cxoHMOcxb noxepb BjiCKxposHeprHH (cm. § 12). 

ÅMOpXHSaUHOHHbie paCXOAB!. BcJICACXBHe HSHOCa 060pyA0' 
BanHH H ycxpoHCXB CHHXKaexcH HX uennocxb. OxqncjieHHA na aMopXH- 
sauHK) KOMneHCHpyiox nocxenennoe cHHXKCHHe hchhocxh o6opyAOBaHHH. 
PasMCp oxqHCJiCHHH onpeAejiaexcH cpOKOM cHymOu Jiio6oro BHAa 060- 
pyAOBaHHH H yCXaHOBOK H cyMMOH KanHXaJIOBJIOAiCHHH Ha HHX. 
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Cpe^[HHH HOpMa aMOpTHsauHOHHbix oxqHCJieHHH no jieHCTByromeS 

HHCipyKUHH M3ri npHHHxa ajih: 

9.'ieKTpoo6opyaoBaHHa BJieKxpocTaHiiHH h noacxaHiiHfl.6% 

jiHHHH sjieKxponepeaaa na mexaajiHqecKHX onopax. 3 % 

» » » cMemaHHMX » . 5 % 

» » » aepeBHHHbix » . 7 % 

Ka 6 eabHux cexeft. 3 % 


PacxoflH Ha o 6 cJiy 7 KHBaHHe h ynpaBJieHHe. PacxoAU 
Ha o6cjiy7KHBaHHe, ynpaBJieHHe h xeKymnH peMOHx npHHHXbi cjieflyio- 
mae: 

SJieKxpHaecKHe ycxpoHcxsa, noacxaniiHH, saeKxpocxaHiiHH c moiu,- 
HocxbK) ocHOBHoro o 6 opyflOBaHHH (xpaHccjlopMaxopoB, re- 
HepaxopoB) ao 31,0 xmc. Ksa 5 % 

xo jKe, npH MomnocxH 31 , 0—120 xbic. /cea 3 % 

» » » » CBbime 120 xmc. Kea 2% 

JIHHHH sJieKxponepeaaH HanpajKenneM 35—500 ks Ha mexaJUiHqe- 

CKHX H JKejieaoOexoHHbix onopax 1 % 

JIHHHH sjieKxponepeaaq HanpajKenneM ao 110 ks Ha aepeftHHHMX 

onopax 2 , 5 % 

KaOeabHMe aiiHHH (peKOMeHaanna 730 ) 1 % 


rioJiHbie SKcnjiyaxauHOHHbie pacxoAH saBHCHx ox cxohmocxh o6'beKxai 
H npHBeASHU b radJi. 3. 


Ta6/iuu,a 3 


AMopxHsapHOHHwe oxHHcaeHHH, pacxoaw Ha oScayacHBanHe h noaHHe- 

roaoBMe oxHHcaeHHSs, 


npoi^eHT OT KanHTajibHbix saTpaT 


HaHMCHOBaHHe oST^eKTa. 

AMOpTHSai^H- 

OHHbie OTHHC- 
jjieHHH H KanH- 
TaJibHbift pe- 

MOHT 

PacxoAbi Ha 
'o 6 cjiyjKHBaHHe 

I H TeKyiUHH 

j peMOHT 

riojiHHe roAO“ 
Bbie OTHHCJie- 
j HHH 

SaeKxpocxaHHHH h noacxannnn Mom,HocTbio 




ao 31 XMC. Ksa . 

6 

5 

11 

To 5Ke, ao 31 — 120 Tbic. Kea . 

6 

3 

9 

» » CBbime 120 thc. Kea . 

6 

2 

8 

JIhhhh saeKxponepeaaqH HanpaJKenneM 35 — 
500 K8 Ha mexaaanqecKHX h jKeaeao- 




OexoiiHbix onopax. 

3 

1 

2,5 

4 

To 5Ke, ao 110 Ka Ha aepenaHHMX onopax 
KaOeabHMe aHHHH . 

7 

9,5 

3 

1 

4 


§ 12. OnPEflEAEHME nOTEPb 3AEKTP03HEPrMH 
B TOKOnPOBOAAX 

riOXepH SJieKXpOSHepXHH HBJIHIOXCH BaXKHOH COCXaBJlHiOmeH rOAOBblX. 
pacxoAOB H Moryx OKasuBaxb pemaromee BJiHHHne npH BuSope onpe- 
ASJieHHoro BapnaHxa. BeJiHHHHa noxepb sjieKxposHeprHH b ochobhom 
o6ycJiOBjieHa aKXHBHUM (OMHqecKHM) conpoxHBJieHneM xOKOBeAymHX 
Bacxefi H MaxHHXonpoBOAaMH ycxaHOBOK. Kan hsbccxho, noxepH Mom- 


2 ? 













■HocTH B TOKoBeflymHX qacTHX nponopuHonajibHbi KBa^pary tokb h co- 

npoTHB.neHHK) 

APhom = l^R. 

rioACTaBHB conpoTHBJieHHe P = p-^ H TOK I = jS, noJiyqHM 

APhom = = plSj^ = pV j\ (14) 

’ffle V = IS — odbCM TOKOBeAymHX qacxen, cm^. 

EcJiø HSBecxeH Bec xoKOBe^(ymHX qacxen P = XF, r^e X — y^ejib- 
.HbiH Bec MaxepHajia xoKonpoBojia b zjcM?, mojkho onpefleJiHXb y^eJib- 
^Hoe SHaqeHHe noxepb b xoKOBeAymHX qacxax {emle hjih em/xe) coox- 
HomeHHeM 

a = ^ = = ( 15 ) 

■MHOJKHxejifa ^ = y xapaKxepnsyex cbohcxbo Maxepnajia xoKOnpOBOfla. 

SnaqeHHH k, a. vi yfleJibHux noxepb nandojiee ynoxpedJiaeMHX 
■.B xoKonpOBOflax MaxepHajiOB (Megn n ajirøMHHHH) cBe^enbi b xadji. 4. 

Ta6Auifa 4 

SHaMeHHH K09$$Hi;HeHTa, xapaKTepHsyioinero CBoøcTBa xoKonpoBoaa, 
yaejibHoro Beca h yaejibHwx noxepb b TOKOBeaymnx nacTax 


yA^JibHoe CO- 
npoTHBJieHHe 
npH 35°C p. 


Ko34)4)Hi;HeHT, 

yHeJibHHH xapaKTepHsyio- yflejibnue 

Bec X, alcM^ mnø cBoftCTBa noTepH a, 

MaTepnajia, emjKd 



Opn HajinqHH flanHux Beca xo- 
KonpoBofla pacqex noxepb yjiodnee 
BecxH npe^JiaraeMUM mcxojiom c no- 
Moui,bK) xadJi. 4 HjiH rpa(|)HKa saBH- 
CHMOcxH y^eJibHbix noxepb ox njiox- 
HocxH xoKa (pnc. 6 ) ajih xoKonpo- 
BOflOB Bcex BHflOB, KpOMC SJieMCHXOB 
H annapaxoB c MarHHxnbiMH cbh- 
3 HMH. 


Phc. 6. SaBHCHMOcTb vaejibHbix noxepb 
ox nJioxHocxH TOKa jvm xoKOBeaymnx 
qacTCH: 







npuMep I . OnpeflejiHTb norepn sjieKTpHqecKoS moiuhocth b ajiioMHUneBOM Ka- 
6eJie ACB (3 X 95 mm^) ajimhoS 5 km, cpeflHeKBaflpaTHMHan roflOBaa narpysKa ero 
p= 1500 Kern co cpeaHeB3BemenHbiM cos 9 = 0,8, reHeparopnoe nanpajKeKHe U 2 = 
= 10 K8. 

Cpeanaa naoTHOCTb tokb KaOejia 

P 1500 , ,, , , 

i„ = —-=1,14 alMM^. 

/3 COS cpS 1/3 • 10 • 0,8 • 95 

yflejibHMe noTcpii sacKTpaaecKoft moiiihocth b TOKOBcaymax XHaax 

et = otg/a = 11,1 • 1,14^ = 11,45 emjm. 

Bec TOKOBeaymax aacTeft Kadeaa 

p = I/?, = 95 . 5000 • 2,7 • 10-3 _ i282,5 m. 

noTepH aacKTpaaecKOH moiiihocth b xaSeae 

AP = Pot = 1282,5 • 11,45 = 14684,5 em — 14,685 Kern. 

Bnaa aac-ao aacoB paSoTu Ka6eaa b roay, mojkho ycTaaoBaTh norepa saeKrpa- 
qecKOB saeprHH sa rofl. 


§ 13. nOTEPM B OBMOTKAX TPAHCtDOPMATOPOB 
M ABTOTPAHCCDOPMATOPOB 

IlpH Bbidope qHc.iia h moiuhocth ipaHc^JOpMaiopoB HcodxoflHMO yqn- 
TbiBaib HasHaqcHHe hx b cxcmc 3.iieKTpHqecKHx coeAHHCHHH; Bucuiee 
H HHSuiee HanpHTKCHHe b KamfloS ciynCHH TpaHc^JopMauHH; mccto 
ycTanOBKH n,x (b saKpuiux hah OTKpuTbix pacnpeflejiHie.TbHbix yci- 
pOHCTBax); KaieropHio HarpyaOK nOTpedHiejieS h bosmohchoctb orpa- 
HHqcHHH HX B BBapHHHUx cjiyqaHx; rpa^iHKH sjieKipHqecKHX narpy- 
30K nOTpedHiejiefi; pacqeTHyio cTOHMOcib coopynceHHH h t. a. 

yqHTbiBaa nepeqHCJieHiiue ycjiOBHH, saAaioTCH HCCKOjibKHMH Bapn- 
aHTaMH KOAHqecTBa h moiuhocth TpaHccJiopMaTOpoB hjih aBTOTpaHccJiop- 
MaTOpOB. ripH 3T0M OnpCAejlHIOT HX XapaKTCpHCTHKy H CTCnCHb odec- 
neqcHHH noTpedHTe.rieH bo bccx bosmohchmx pencHMax padoTu. 4 hcjio 
padoTaiomHX TpanccJiopMaTOpoB npn pasAnqHMx HarpysKax onpcAejiHCT- 
CH conocTaBJiCHHCM roAOBbix nOTCpb sHCprHH AJiH KancAoro BapnaHTa. 

riOTCpH SJlCKTpOSHeprHH B TpaHc^iopMBTOpax H aBTOTpaHC^JOpMaTO- 
pax COCTOHT H3 HOCTOHHHblX nOTCpb B CTajlH APc H nepeMCHHbix no- 
Tepb B MCAH 06 mOTOK APm. 

riOTCpH B CTajIH yCTaHaBJlHBaiOTCH SaBOAaMH npH HCnbITaHHH xo- 
jiocToro xoAa. 3 th nOTcpn bo bccx TpaHccJiopMaTopax h aBTOTpaHccJiop- 
MaTopax saBHCHT He ot HarpysKH, a ot padoqero HanpajKCHna. B tcx- 
HHK0-9K0H0MHqecKHX pacHCTax 3TH HOTcpH onpcACAHioTCH dcs yqcTa 
HSMCHeHHH HanpHTKCHHH. 

FoAOBbie nOTCpH sjieKTposHepran b CTajiH onpcflejiHioTCH no ^^op- 
Myjie 

AtIc = APc^, 

TAe t — qncjio qacoB padOTbi TpaHccJiopMaTOpOB hah aBXOTpaHc^iopMa- 
TOpOB B rOAy; 

APc — MOIUHOCTb, TCpHCMaH B MarHHTOnpOBOAaX TpaHCCjlOpMaTOpOB H 
aBTOTpaHc^iopMaTopoB, HAH noTcpH xoAocTOro xOAa, Kern. 
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OnpeAe^eHHe nepeMenHHx noxepb aKXHBHOH MomHOCxH, hjih sjieKx- 
p03HéprHH, B xpaHc4)opMaxopax ycjiojKHaexCH (oco6eHHO b xpexo6MO- 
xoBHbix xpaHC(j)opMaxopax h aBXoxpaHc^wpMaxopax), tax xax noxepH 

naXOAHXCH B KBajtpaXHBHOH SaBKCHMOCXH OX XOKa. 

OlojKHOCXb pacBexa noxepb b xpexoéMoxonnbix xpaHC(j)opMaxopax 
c pasHOH Momnocxbio o6moxok h aBxoxpaHc(J)opMaxopax b xom, nxo xok 
B o6meH odMOXxe paBen ne xoxy narpysKn na cpeflneM HanpajKeHHH, 



Phc. 7. KpHBbie SaBHCHMOCTH t OT T 
H COS cp HarpysKH: 

/ — cos fp = 0,6; 2 — COs tp = 0,8; 

2 — cosf 5= 1, 

rioxepH B cxajiH 


a reoMexpnneCKOH cyMMe xokob cpefl- 
nero n Bbicmero HanpajKenHii. Onpe- 
jtejienne noxepb HaJiomeno nnme b 
cooxBexcxBHH C MexoflnnecKOH neodxo- 
fliiMOCxbK) ox;iejibHO fljia flByxodMoxon- 
Hbix, xpexodMOxonHbix xpaHC(popMaxo- 
pOB H aBXOXpaHC(j)OpMaXOpOB. 

rioxepH BHepXHH B flByX- 
odMOXonHHX xpaHC(j)opMaxo- 
pax onpe^ejiaroxcH xbmh >Ke Mexo- 
flaMn, qxo h ajih JMhhh. 

Ooxepn B MeflH 

A = 3 /Lkc^tpi: 10“® mm-H, (] 6) 

r;ie /„aKc — MaKCHMajibnbifi xok no 
rpa(j)HKy narpySKH, npo- 
xoflauiKH nepes xpanc- 
(}x)pMaxop, a; 

Rtp — axxHBHoe conpoxnBJienHe 
TpaHC(j)opMaxopa, om\ 
t — ycjiOBHOe BpeMH noxepb 
(pnc. 7). , 

APcf Kem-H. (17) 


Oduine noxepn b xpaHC(|)opMaTope 

ATI = 3/Lkc Ptpx 10-=> + APeA (18) 


B npaKXHBecKHx pacnexax npn onpejiejiennn noxepb BJieKxpnne- 
CKOå BHepXHH BBOAHXCH nOHHXHe ycJlOBHOro BpeMenii t, b xenenne ko- 
xoporo B xpaHC(|røpMaxope, padoxaiomeM c nocxoanHon MaKcHMaJibnon 
narpysKoft, xepaexca xaxoe ace KOjinnecxBO sneprHH, Kax h npn pa- 
doxe no jtencxBHxejibHOMy nepeMennoiviy rpa(|)HKy. SaBHCHMOcxb t = 
= /(T) npn onpeflejiennoM BHanennn coscp npnBeflena na pnc. 7. B (j)Op- 
MyJie (16), saMenHB noxepn mouihocxh na OMnneCKOM conpoxHBJieimn 
xpancéopMaxopa nepes BejinHHHy APm. hom {Kern), noJiyqHM Bbipamenne 
AJiH onpeAejieHHH noxepb b flByxodMOxoBHOM xpanc^opMaxope 

LA = APm, hom(-^^) X -f APJ Kem-H. (19) 


Ecjih padox'aex necKOjibRO xpaHC(j)opMaxopoB («) oAHnaKOBoft Mora,- 
HocTH napajiJieJibno h c OAnnaKOBbiM bhcjiom nacoB b rofly, xo cyM- 
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MapHbie notepH SHepran rofl onpeAejiHTCH no t|)opMyjie 
AA = «AP„. „o„ X + n^Pé. ' 


rioTepH B TpaHCt|)opMaTopax mojkho BupasHTb qepes hx cpeflHe- 
KBaflpaTHqHbie HarpysKH, xaK Kax 


= S« 


:Vi" 


■VI 


rioflCTaBJIHH 9TH BbipaJKeHHH B t|)opMyjiu (18) H (19), BOJiyqHM nOTepH 
;^JIa oaHoro TpaHCt|)opMaTopa 

AA = fAP„.„o«(%^y+ APc1a (20) 

L ^ ‘^HOM • J 

JXjih n oAHHaKOBbix h napaJiJiejibHO pa6oTaiomHx TpaHct|)OpMaTopoB 

AA = [nAP„.„oM(^^)' + «APc]^ (21) 


B o6iueM cjiyqae, KorAa paåoraet necKOJibKO TpaHCt|)opMaTopoB 

OflHHaKOBOH HOMHUaJIbHOH MOIUHOCTH H KOJIHqøCTBO HX B paåOTØ MØ- 

HfløTca, cyMMapHbiø noTøpn sa roj, onpøAøJiHioTCH coothouiøhhøm 


. . . + «„AP„. „o„ tr. + «1 + n^APe^ + . . . 

n,Apj^,+... 

J L % \ ‘^hom ' 

+ n,^P^t^, (22) 



rflø rtj, rtg, ..., —KoanqøCTBo TpaHCt|)opMaTopoB, pa6o- 

TaiOmHX COOTBØTCTBØHHO 
qacoB B roAy; 

APm. hom H APc — nOTøpH COOTBØTCTBØHHO B MØ^H H CTa- 
jiH OflHoro TpaHC(})opMaTopa; 

5icp. KE, Sgcp. KB. S„cp. KB — CpøflHHØ KBaApaTHqHbIØ MOUTHOCTH, KO- 

Topbiø onpøfløJiaioTCH no rpa(J)HKy na^ 
rpysKH; 

5hom — HOMHHajibHaa MomnocTb Kaac^oro 
TpaHC(J)opMaTopa. 
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npuMBp 2. Ha noHHSHTejibHOH no;;cTaHu,HH 110/10/cs ycTaHOBJieHu xpH ipanc- 
(JjOpMaTopa MomHOCTbK) 31,5 Mea c — 200 Kern h AP<, ~ 

MaKCHMajifaHaa narpysKa Ha CTopone HHSKoro HanpHJKenHH cocTaejiHeT 72 
npH cpe;;HeB3BemeHHOM costp = 0,8. Harpysna b hohhoh npoBaji h BuxoflHhie ;;hh 
CHH jKaeiCH flo = 48 A^sm npH TOM >Ke costp. /ijiHTejihHocTh npoBajia cocTaBr 
jiHøT 6 qac. B cyTKH. ycTanoBHTb, ecTh jih neoOxoflHMOCTb oTKjnoqaTb b pesepB 
o;;hh TpaHC(i)opMaTop bo bpømh yKasannoro chhjkchhh HarpysKH. 

Tan KaK b rofly 53 BuxoflHbix ^hh, to fljiHTejibHocTb CHHJKenHH HarpysKH flo 
48 Mern b ro^y cocxaBjiHeT 

4 = 24 • 53 + 6 • 312 = 3144 nac. 


Ho (jjopMyjie onpeflejiaeM noxepH aneprHH sa rofl. 
ripH paOoxe Tpex xpaHCcjjopMaTopoB 



= 4 500 000 + 1 570 000 = 6 070 000 Ksm-H. 

Ecjih bo BpcMH CHHiKeHHa HarpysKH oflHH xpaHC(J)opMaxop oxKJironaexcs b pe¬ 
sepB, TO 



= 4 500 000 -f- 1 660 000 = 6 160 000 Kem-H. 

OxKJiioqaxb o^hh xpaHccjjopMaTop b peseps bo BpeMS CHUxeHHH narpysKH Hex 
Heo6xoflHMOcxH, xaK KaK npH stom yBejiHHHBaioxcH noxepH s.xeKxpHqecKOH sneprHK 

= A ^2 — A,4i = 6 160 000 — 6 070 000 = 90 000 Kem-H. 

rioTepH SHeprHH b rpexoSMOToqHbix TpåHC(|)op- 
MaTopax H aBTOTpaHC^iopMaTOpax. Pacqex noTepb MHOroo 6 - 
MOTOqHbix TpaHcc|)OpMaTopoB cJioMHee, rax KaK ero Hy>KHo npoHSBo- 
AHTb^no TpexJiyqøBOH cxcMe saMeiueHHa. Ka>KAbm saBOfl-HsroTOBHTeab 
onpe/ieJiaeT HOMHHaJibHue napaivierpH BHoycKaøMbix TpaHct|)opMaTOpoB, 
B TOM qHCJie H sHaqøHHa norepb b møsh flJia Bcex nanpaBJiøHHH no- 
TOKOB moiuhocth: 

OT Bbicmero HanpHjKøHHH k cpeflHøMy 

APb—c = APb -f- APc; 

OT BHcmero HanpajKøHHa k HHsmeMy 

APb—h ~ APb + APh; 

OT cpøAHøro HanpajKøHHa k HHsiueMy 

APc—H = APc + APh- 

HoMHHaJibHbie noTøpH b Jiyqax TpexjiyqøBOH cxøMbi saMemcHaa 
(npH HOMHHaJibHOH HarpysKø Jiyaefi) Tpexo 6 MOToqHbix Tpanc^opMaxo- 
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pOB, HMeiOmHX Bce o6mOTKH paBHofi' MOIUHOCTH, M03CH0 onpBjiejiHTb pe- 
uieHHeM Tpex ypaBHeHHH, t. e. 


APe 




AP 

^Pc = - 


B—C + '^^C—H ■" '^^B 


APe 


APp 


• APr 


APp 


(23) 


Oie'iecTBeHHbie saBOAbi BbinycKaioT Tpexo6MOToqHbie TpaHcc|)opMaTo- 
pu c yMøHbiiieHHbiMH ;],onycKaeMbiMH HarpysKaMH Ha o6motkh cpe^iHero 
H HHSKoro Hanpa>KeHHa (0,67 5 hom). Tor;],a noTepH B o6MOTKax bhco- 
Koro, cpeflHero h HHSKoro Hanpa>KeHHH npa npoTøKaHHH b KaacflOH 
H3 HHX HOMHHaJIbHOH MOHIHOCTH 5 b hom, 5 c hom, 5 h hom Sy^iyT HMØTb CO- 
OTBØTCTBØHHO SHaqøHHa APg, APc, APh. 

B o6MOTKax cpøOTøro h HHSKoro Hanpa>KøHHa, paccHHTaHHbix na 
HarpysKy 0,675hom> pacqøTHbiø tokh h cøqøHHø møah yMøHbuiøHbi npo- 
S s 

nOpUHOHaJIbHO OTHOUIØHHK) HJIH - , a OMHqØCKOØ COHpOTHBJIØ- 

*^HOM “^HOM 

HHØ o6mOTOK yBØJIHqØHO nponOpUHOHaJIbHO HJIH - a . OoTØpH 

HOM HOM 


aKTHBHOH MOIUHOCTH B MØflH npOHOpHHOHaJIbHbl KBaiipaTy TOKa H 
OMHqØGKOMy COnpoTHBJIØHHK), HOBTOMy OHH yMØHbUiaTCH COOTBØTCTBØHHO 


B - HJIH 

‘^HOM 


HOM 

C 

HOM 


pas. 


riOBTOMy HOMHHaJIbHbIØ HOTØpH B JiyHaX TpøXJiyqeBOH CXØMbl SaMØ- 
møHHH TpøXo6MOTOqHbIX TpaHCtjlOpMaTOpOB C 06 M 0 TKaMH paSHOH Mom,- 
HOCTH Ha cpøflHøM H HH3KOM HanpaiKøHHHX onpC^øJiarøTca no Bbipa- 
jkøhhhm: 


APb = - 


■APr 


.= APe 


APc = 
APh = - 


2 ■ 

^^B~H + ^^C—H “ '^^B—c 

2 


“^C HOM 

c 

HOM 



= APc%^“ 

‘^HOM 

c 

* n H HOM 

= 


(24) 


HoMHHaJibHbiø noTøpH B Jiyqax TpøxJiyqøBofl cxømu saMømøHHH ch- 
JIOBblX aBTOTpaHC(})OpMaTOpOB MO>KHO OHpøaøJIHTb HO K03C|)C|)HH;HØHTy 
BbirOJlHOCTH 


TAe Åb-c — ko3i|)i|)hh;høht TpanciliopMauHH. 

2 soo 


33 




Ko3(})$HUHeHT TpaHC(|)opMau.HH npejicTaBJifleT C060H oTHomeHHe bbic- 
mero HanpjiKeHHa k cpejiHøMy hjih oTHomeHHe ToKa o6motkh cpea- 
Hero Hanpfl>KeHH5i k ToKy o6motkh bhcokofo Hanpa>KeHHfl, t. e. 

yfe _c= — HOM 

HOM 


KaK npasHJio, noTepa saflaroica b BHJie OTHouienHa k co6cTBeHHOH 
MOmHOCTH o6mOTOK, BOSTOMy flJia aBTOTpaHCC|)OpMaTOpOB HeoCxOAHMO npo- 
HSBOAHTb nepecqøT noxøpb Ha hx HOMHHajibHyro MomHocib. 

B aBTOTpaHCC|)OpMaTOpaX K 03 (})$HU.HØHT BbirOflHOCTH a M0>KH0 Bbl- 
paSHTb OTHOmøHHØM MOIII,HOCTH oCmOTKH, pacCHHTaHHOH Ha MØHbUiyK) 
HarpysKy, k HOMHHajibHOH moui,hocth aBTOTpaHC(J)opMaTopa, t. 0. a = 

HOM _ 

— - . Tor;ia pacaøTHbiø bøjihhhhh HOMHHajifaHux noxøpb b Jiyqax 

xpøxJiyqøBOH cxøMU aBTOTpaHcc|)opMaTopa onpøAeJiaxca coothouiøhhhmh: 




hPr 


APb = 


APc = 


'^^B—c + ■ 


hPr 




-APp 


APh = 


(25) 


rioJiHaa MomHOCTb noxøpb b møa« xpøxoCMoxoqHbix xpaHC(|}opMaxO' 
POB c OAHHaKOBHMH MOmHOCXHMH o6mOXOK 


APm 


= APe 


+ APc 


+ APe 


(26) 


flJIH XpøXoCMOXOqHblX XpaHC(})OpMaXOpOB c paSHHMH MOirt,HOCTHMH o5' 
MOXOK (CpØAHØrO H HHSKOrO HanpH>KØHHH) 


AP 


M. HOM 



+ APc 




(27) 


JIJIH aBXOXpaHCc|)OpMaTOpOB 


APm 


= APb 


AP6 


APh 


(28) 


FflØ Sb, 5c, 5h, 5hqm — MOmHOCXH COOXBØXCXBØHHO HB CXOpOHHX BHCO- 
Koro, CpøAHørO, HHSKOFO HanpH>KØHHH H HOMH- 
HajibHaa MomHocxb TpaHcc|)opMaxopa hjih asxo- 
TpaHCc|)opMaxopa, nea. 
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rioJiHbie noTepH sHepruH b Me;iH Tpexo6MOToqHbix TpaHct|)opMaTo- 
poB sa roA mojkho onpeAeJiHTb no (})opMyjiaM (26)—(28) h no BøJiHqnHe 
-c (BpeMøHH norepb), npHBøAeHHoS na pac. 8 b bhac (j)yHKUHH 

i = f(T, coscp) H i = f{T). 


BpeMH pa6oTbi TpaHC(j)opMaTopa c narpysKofi onpøÅejiHøTca no (j)op- 


RiyJie 

T - ^ 

^ P 

MaKC 

CpeAHeBSBømøHHbiH 
UHØHT MOmnoCTH COS tp OnpøACJIH- 
ØTCH KaK OTHOmøHHØ aKTHBHOH H 

Ka>Kyui,eHCH moui,hocth ^cos tp = 

= . ZIjIH COBpøMØHHblX CTaH- 

UHH H nOACTaHUHH cos cs = 0,8 -f' 

-f-0,85. 

rioJIHblØ nOTøpH B tpøxo6mo- 
TonHbix TpaHC(j)opMaTopax h bbto- 
TpaHC(|)opMaTopax sa roA mo>kho 
OnpøAeJIHTb H TaKHMH paBØHCT' 
Ba.MH: 

AJiH oAHoro TpøxoSMOTonHoro 
TpaHC(|)opMaTopa hjih aBTOTpanc- 
t|)opMaTopa 



Phc. 8. Kpashie sasHCHMOCTH t ot T: 

1 — MaKCHMajibHo BosMoJKiioe sHaBeHHe BpeMeHH 
nOTepb ti = T\ 2 — MHHHMa;ibHO BOSMO^KHOe 3Ha- 
ja 

qeHHe BpeMeHH noTepb Xg = - g - ; 3 — cpeAHee 


== AP„.„o„x + APei"; (29) 

AJIH n paBHblX TpøX 06 M 0 T 0 q- Pa^eTHoe søa^enHe BpeMena norepb = —tAi 
HblX TpaHCt|)OpMaTOpOB HJIH aB- 
TOTpaHC(|)OpMaTOpOB C paBHblM BpøMØHØM pa 60 TbI 


^•'4 - (APM. hom'^ "i" ct) 


(30) 


B o5ui,eM cjiynae, Kor^a pa6oTaøT høckojibko Tpøxo6MOToqHbix rpanc- 
t}>OpMaTOpOB HJIH aBT0TpaHC(|30pMaT0p0B C OAHHaKOBOH HOMHHaJIbHOH 
MOmnOCTbR), HO KOJIHHØCTBO HX B pa6oTØ MØHHØTCH 

A,4 = (APm. hom'^1 + ^PC^i) M. hom'^ 2 ~i“ ^Pctz) ^2 

"1“ ( ^ f*M. hom'^3 + ^^* 0 ^ 3 ) ^3 ••• 4" hom\ + APc^„) (31) 

riojiHbiø roAOBbiø noTøpH B n pa6oTaK)mHx Tpøxo6MOToqHbix rpanc- 
(|)OpMaTOpax c o6MOTKaMH OAHHaKOBOH MOIPHOCTH COCJiaCHO t|)opMyjiaM 
(23), (26), (29) Mo>KHo onpøACJiHTb no tl^aKTHqøcKHM HarpySKaM h spø- 
møhh paéoTbi 


— ^«APc^ +APb+ APc + APh 


t-, (32) 


2 * 
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no MaKCHMajibHHM HarpysKaM o 6 motok h BpeMøHH MaKCHMajibHHX no- 
Tepb SHeprHH x 

= V n^PJ + I S ( + APc + 

■“ \ ‘^HOM ‘^HOM 

+ APh^|^x„). ( 33 ) 

‘^HOM ‘ 

Hs (JrapMyji ( 24 ), ( 27 ) nojiHue ro^noBue noTøpH b n pa 6 oTaiomHx 
TpøX06M0T0‘IHfaIX TpaHC(j)OpMaTOpax c 06M0TKaMH paSHOH MOIUHOCTH 
(cpøflHørO H HHSKOrO Hanpa>KØHHH) MO>KHO TaK>KØ OnpØflØJIHTb 
no t|)aKTHqøCKHM narpysKaM h bpømøhh pa 6 oTfai b rojiy 

A A = VnAPe^ + 1 V ( APé ^ + APé ^ + APii f, ( 34 ) 

V “^HOM HOM H HOM ' 


no MaKCHMajibHHM Har{^ 3 KaM o 6 motok h bpømøhh MaKCHMajibHfaix 
nOTøpb BHØprHH X 


AA = ^nAPe^+|S(APé 


APA 


,2 

H MaKC 


APA 


+ 


(35) 


Hs t|)opMyji (25), (28), (29) onpøfløJiHM nojiHHø rojjoBbiø norøpH 
B n paéoraiomHx aBTOTpaHct|)opMaTopax no t|)aKTHqøcKHM HarpysnaM 
H BpØMØHH pa 60 TbI B TOfly 


A.4 = 2 n^Pot +1 ^ ( APé ^ + APA ^ + APA 


t-, (36) 


no MaKCHMajibHHM HarpySKHM o 6 mOTOK H bpømøhh MaKCHMajIbHHX 
Tøpb BHøprHH X 


AH^JnAPc^+1^ APA 


AP; 


no- 


+ APA 


H MaKC 

"s 

HOM 




(37) 


FAe Sb, Sc, Sh, 5 b MaKC, ScMaKO, Sh MaKC — COOTBØTCTBØHHO HacpySKH 

o 6 mOTOK BCØX TpaHC(})Op- 
MaTOpOB HJIH aSTOTpaHC- 
(jlOpMaTOpOB B TØqØHHØ 
BpøMØHH t H MaKCHMaJIb- 
HHø HarpysKH o 6 motok b 
T øqøHHØ BpØMØHH MaKCH- 
MajifaHHx noTøpb (x); 
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5b hom, Sc itoM, Sh hom — HOMHHajIbHbie MOIIIHOCTH 
TpaHCCjrøpMaTOpOB HJIH 36- 
TOTpaHC(i)OpMaTOpOB H HX 

,cpeflneH h hhskoh o6mo- 

TOK ; 

APe. ^Pb, ^Pc, ^Ph, ^P'b, ^Pc, APh — cooiBeTCTBenHo noTepn b 

cTajiH H MeflH o6motok 
T paHCC|)OpMaTOpOB HJIH BB- 
TOTpaHcifiopMaTopoB, Kern; 
t — BpeMa pa6oTU b roay 
TpaHCCjxipMaTOpOB HJIH 36- 
T0Tp3HCt|)0pM3T0p0B; 

"tB. ''c> — BpeMa MaKCHMaJibHbix no- 

Tepb B rofly o6motok 
T paHCt|)OpMaTOpOB HJIH 36- 
‘ TOTpaHct|x)pMaTopoB onpe- 

aejiaeTca no KpnBbiM 

pnc. 7 , 8 . 

§ 14 . nOTEPH a/lEKTPHMECKOPl SHEPrHH 
B OBMOTKAX TEHEPATOPOB M ABMrATE/lEpI, 

FoaoBbie noTepH b o6MOTKax BpamaiomHXCH sJieKTpHaeCKHX Mauinn 
MO>KHO OnpeaeJIHTb paBeHCTBOM 

^A = ^Pz. ( 38 ) 


rioTepH AP Mo>KHo onpeaejiHTb no BbipaiKennio ( 17 ). 

Ecjih noTepH onpeaeJiarøTca no cpeaHHM KBaapaTHHHbiM BejiHHHHaM 
Ucp. KB, Pep. kb), to B paBØHCTBe (38) Heo6xoaHMO HOaCTaBHTb TO }Ke 
epeanee sHaaenHe KoTopoe mojkho onpeaejiHTb no kphboh pnc. 8 
HJIH no (JiopMyJiaMi 

t 2 

^cp = -2^ f Pdt = 8760 (39) 

^MaKC^ ^MaKC 

HJIH 


T 


t 


cp — 


J'2 

8760 _ ''"MaKC "mhH 
2 ~ 2 


( 40 ) 


f'fle '^cp. KB — cpeaHHH KBaapaTHqHbiH tok b o6MOTKe, a hjih m; 
dmKc — MaKCHMHJibHoe SHaqeHHe tokb b o6MoTKe, a hjih ku; 
'^MaKc — MaKCHMajibHoe BpeMa noxepb b roay, qac.; 

Tmhh — MHHHMBJibHoe BpeMa noTepb B roay, qac.; 

T *— BpeMa HcnoJibsoBaHHH MaKCHMaabHoft narpysKH, qac. 
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§15. CTOMMOCTb nOTEPb 3JlEKTP03HEPrMH 


CTOHMocTb noTepb 3jieKTpo3HeprHH onpejtejiHøTCH no cjie^yiomeH 
(|)opMyjie: 

3n = (APM.„OM + APc)C, (41) 

rAe c — ce6ecTOHMOCTb 3JieKTpo3HeprHH, pyd/Kem-H. 

rio ziaHHbiM rocnJiaea CCCP ceCecTOHMOCTb 3JieKTpo3HeprHH ajih 
EBponeHCKOH qacTH CCCP npHHHMaexcH paBHOfi 0,008 pyd/Kem-H', ajih 
L l,eHTpajibHo-CH6HpcKOH CHCTøMb! H KasaxcTaHa — 0,006 pyd/Kem-H. 

ripuMep 3. BunojiHHTb TexHHKO-SKOHOMHiecKoe cpaBHeHHe rpex BapHanTOB 
r.naBHOH cxeMu BJieKTpnBecKHX coe;;HHeHHH. 

ripHHiiHnHaJihHhie cxeMu coeflHHeHHH cpaBHHEaeMux BapnantoB npHBefleHM 
Ha pHC. 9, 10, 11. riepeTOKH MomnocTH b cxeMe KajKjloro BapnanTa npe;;cTaBjieHhi 



B Mea npH cos <p = 0,83 jxjia pejKHMa MaKCHMaJihHMX narpysOK. PHC.no qacoB paOoTu 
TpaHC(i)opMaTopoB H aBTOTpaHc4)opMaTopoB t = 8760 nac/ro;;. PHcno nacoB HcnoJifa- 
soBaHHH MaKCHMyMa HarpysKH npHHHTo T = 6000 nac/ro;;. 
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XapaKTepHCTHKH cpanHHBaeMbix sJieMenTOB h ycTpoftcTB CBeaeHM b mån. 5. 

TaåÅui^a 5 


XapaKTepHCTHKa cpaBHHeaeMbix ajieivieHTOB BapHaHTOB k npHinepy 3 




1 HOMHHa,nbHbI< 

a noTepH, Ki 


HaHMeH0BaHH8 a.'ICMeHTOB 

PacHCTHa « 
CTOHMOCTb 
e^HHHUbl, 



^■Pm 



Tbic. py6. 


CO 

1 

o 

^Pb-H 

^PC-H 

ycTanoBKa c TpexcJjasHbiMH ebto- 
TpaHC(i)opMaTopaMH 

220/110/13,8 KS, == 240 Mea 

275,0 

430 

555 

265 

370 

To xe, = 60 Mea . 

127.0 

115 

177 

148 

149 

ycTasoBKa c TpexijjasHbiMH Tpanc- 
(JjopMaTopaMH 110/13,8 /cs, 

■Shom = 120 Alsa. 

108,0 

220 


500 


ycranoBKa c ipexcjjasHbiMH Tpanc- 
(JjopMaTopaMH 220/13,8 /cs, 
120 Mea . 

170,0 

240 


565 


ycranoBKa c TpexqfiasHbiM Tpanc- 
(|)OpMaTOpOM CoOCTBeHHblX HyjKH 

H peryjiHpoBaHHeM nanpHJKeHHH 
nofl narpysKOH 110/6 /ce, = 

— 10 Alsa. 

33,0 

25 


120 


To JKe, 10/6 Ke, = 7,5 Alsa . 

20,0 

28 

— 

96 

— 

PeryjiHpyiomee ycTpoftCTBO Hanpn- 
>KeHHH BapHaHia I, = 

— 240 Alsa.. 

40,0 

94 


222 


To jKe, fljiH BapHanra II, = 

= 60 Alsa. 

45,0 

42 


125 


H'JSHKa OPy 220 /cs c BbiKJiroaaTe- 
jieM THna BBH-220 .. . 

100,0 





^neuKa OPy 110 /cs c BbiKJirotiaTe- 
jieM THna BBH-110. 

35,0 





JineftKa Py-13,8 /cs c BbiMroHare- 
.TeM THna MF- 10. 

9,5 

— 

_ 

_ 

_ 
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Hojibsyjicb Ta6ji. 5 h npHHJiTUMH cxeMaMH, cocTasHM paCTeT ctohmocth o6opy- 
ROBaHHH no sapHaHTaM h CBe;;eM b Ta6ji. 6. Ilo saTpaxe KanHTa.ioBjioJKeHHii npn 
coopyxeHHH cxeMbi coeflHHeHim Tperaft BapHant HBJiHeTCH HaHBbiroAHefiiuHM. JXjia 
OKOHqaTejibHoro pemeHHH Bonpoca no Bhi6opy BapnaHTa HeoSxoflHMO onpeflejinTb 
norepn Bnepruir bo Bcex BapnaHTax n ro^oBbie SKcnjiyaranHOHHbie pacxo;;«. 


TadAutia 6 

PacneT ctohmocth oSopyaoBaHHn no BapHanraM 



1 I BapnaHT ' 

[ n BapHaHT j 

1 in BapnanT 

HaHMCHOBaHøe SJICMeHTOB 

Kojih- 

qeCTBO 

e,ziH- 

HHU, 

UIT. 

CyMMa, 

TbIC. 

py6. 

Kojih- 

qecTBo 

UlT. 

CyMMa, 

THC. 

py6. 

Kojih- 

qecTBO 

eflHUHU, 

IliT. 

CyMMa, 

! TbIC. 

1 py6. 


ycranoBKa c Tpex(|)a3HbiMH asTO- 
TpaHC({)OpMaTOpaMH 

220/110/13,8x6, S^q„ = 240 Mea 

2 

550,0 



2 

550,0 

To JKe, c — 60 Mea . 

— 

— 

2 

254,0 

— 

— 

ycTanoBKa c Tpex({)a3HbiM tpanc- 
(|)opMaTopoM 110/13,8x6, 

— 120 Mea . 

1 

108,0 

2 

216,0 

2 

216,0 

To JKe, npH HanpHHceHHHx 
220/13,8 KB, 120 Mea . . 

1 

170,0 

2 

340,0 

_ 

_ 

ycTanoBKa c TpexcjjasHbiM Tpanc- 
({)OpMaTOpOM CoOcTSeHHblX HyjKfl 

110/6 KB c peryjiHpoBaHHCM na- 
npH>KeHHH nofl narpysKOH, 

— 10 Mea . 

1 

33,0 



1 

33,0 

To xe, npH HanpnjKeHHHx 13,8/6 x«, 
5 „om = 10 Alea. 

— 


1 

20,0 

— 

_ 

B I H III BapnaHTax c npoxoflnoft 
Mom,HOCTbK) = 240 Mea . . 

2 

80,0 

_ 

_ 

2 

80,0 

To JKe, BO II BapnaHTe c npoxofl- 
HOH M0m,H0CTbK) = 60 Msa 


_ 

2 

50,0 


_ 

JlneiiKa OPy 220 kb c BbiKJiroqa- 
TejieM THna BBH-220 . 

3 

300,0 

3 

300,0 

2 

200,0 

JlneHKa OPy 110 x6 c BUKjnona- 
TejieM THna BBH-110. 

i 

4 

140,0 

3 

105,0 

^ 5 

175,0 

JlqefiKa py 13,8 kb c BbiKjiroqare- 
jieM THna MP-IO. 

2 

19,0 

1 

9,5 

2 1 

19,0 

Hroro KanHTajioBjiox^eHHH Å no 

BapHaHTaM . 

_ 

1500,0 

— 

1294,5 

_ 

1273,0 

PasHHua no OTHomennK) k III ea- 
pHanry . 

— 

227,0 

— 

21,5 

— 

— 


OnpeflejieHHC norepb mohihocth b oSMOTKax aBTOTpanc- 
({)opMaTopoB no TpexjiyneBofl cxeMC saMemenHH. PacCHniaeM 
nOTepH MOIUHOCTH B- oSMOTKaX aBTOTpaHC4)OpMaTopOB 220/110/13,8 K8 c = 

= 2i0 Mea no (popuyjie (25). Koa^ameHT uenmcm a — Q,5 


APp 


APp 


^Pr 


APS 


555 , 

+ 0 5 ^ 


' 0,52 


■ 67,5 Kern: 










APo 


^Pr 


AP. 


555 + 


370 


APA = • 


' 0,53 


APr 


^^^ + Il-555 


APi 


B-C 0.52 ^ 0,52 ■ 


487,5 K8m\ 


■ 995 Kern. 


ilaHHbie-APg_Q; APg hPQ_^ npHBe^;eHH b npHrøjKeHHsx 12, 13, 14. 
nOXepH MOIUHOCTH B-OOMOTKaX aBTOTpaHClJ)OpMaTOpOB 220|110/13,8 KB cSjjQj,= 
= 60 Mea nepecqHxaeM no xapaKxepuciHKaM, npHBefleHHUM b npH,rto}KeHHax 12, 
13, 14 H no xeM *6 ypaBHennaM; 

1774 . 11 ?-^ 

,,,, ‘“^0,52 0,52 

APÉ =-f;-=86,5 Kenv, 


177 • 


APi = 


2 

149 148 

0,53 ■”0,5-'* 


^Pl 


2 

148 149 

0,52 + 0 , 52 ' 


177 


= 90,5 KBm', 


: 506,0 Kam. 


Ha cxeMe Bcex BapiiaHXOB yKaaanH pacnpep;e,rteHHa hoiokob moiiihocth, He- 
o6xoflHMHe n-ftn onpene,rteHHn noxepb BJieKTposaeprHH. 

O n p e n e ,rt e H H e noxepb s Ji e k x p o 3 h e p r n n b oOmoxKax 
TpanctJJopMairopOB n aBxoxpancijjopMaTOpOB. Flpn T = 6600 nac/rop, 
H cos ^ = 0,83 no KpHBofi, npHBenenHOH na pnc. 7, t = 5100. Hhcm qacoB paéoxbi 
ycxanoBOK b rony t = 8760 qac/rop,- 

Ilomepu 9JieKmpo3Hepzuu no I eapuanmi/ (pnc. 9). B aBxoTpaHc(|>opMaTopax 
220/110/13,8 Ke c = 240 Mea 


A,4i = (AP^,_ + APJ) n = (242 • 5100 + 430 • 8760) • 2 = 9,66 • 10« Kem-ufeod, 

(S* + [S + ‘'■■i 


Cis 


67,5lS7+«7,5(ilAr + »5(JiS)-= 


240 
120 Mea 


\240 / ^ ’ V 240 

B xpancijjopMaTope 220/13,8 kb c 

(^)’' + “P,' - 5 ® 

+ 240 • 8760 = 4,63 • 10« Kem-Hjzod. 
B xpancijjopMaxope 110/13,8 kb c = 120 Mea 
’5„ 


HOM'' 

242 Kern. 


5100 + 


:500 


A,43 = AP 

112,5 
120 


X + AP J 


5100 + 220 • 8760 = 4,17 • 10« Kem-nfeod. 


B peryjinpyioLHHX yi»poHCXBax aBToxpancijjopMaxopoB npoxonnoH MotUHOCXbJO 
240 Mea 


^A. 


AP. 


M. HOM / '^cp. KB 


+ 2 • 94 • 8760 = 2,15 • 10« Kem-nlzod. 


4i 



B ycTaHOBKe c Tpex^asHHM Tpanc^opMaTopoM coScxBeHHHx Hyxj; 110/6 
c SjjQj, = 10 Mea hbt HeoOxoanMocTH pacMHibisaTb noTepn, xaK KaK 3 tot xpaHC- 
<})OpMaTOp HaXOaHTCa oObITOO B OTKJlKBieHHOM C 0 CI 05 IHHH. 

OOmne noiepH no I BapHaHxy 

Ay4 = -f- Ay42 ~f~ Ay43 -f- Ay44 

= (9,65 4- 4,63 + 4,17 + 2,15) 10« = 20,60 • 10« Kem-Hlaod. 

noxepH sjieKxpoBHepxHH no 11-BapHaHxy b aaxoxpaHc^opMaxopax 220/110/13,8 kb 
c = 60 Mea (cm. pnc.lO). B aannoM cjiynae k oanoMy aBTOTpaHC(j)opMaiopy 
nojiKJiioneH pesepBHHH xpanc^opMaiop co6cTBeHHbix nyxj;, KOiopbiH npaKinnecKH 
ne paOoiaex Ha npoiajKennn roj;a, x. e. o6a aBToipaHC(j)opMaTopa pa6oTaiOT 
B ipaHC(j)opMaTopHOM pejKHMe. riosTOMy noiepH 3,rteKTpo3HeprHH onpefleJWTcn cc- 


M. HOM I ^Cp. KB 

-Tf- \ J • ' - - 2 \60; 

+ 2 • 115 . 8760 = 2,127 • 10« Kem-nlzod. 
rioTepH B TpaHC(j)opMaiopax 110/13,8 ks c 120 Mea 


t + nAPJ = (?5) 5100 + 


+ 2 • 220 • 8760 =8,34 • 10« Kem-Hlaod. 
riorepH B xpancifjopMaiopax 220/13,8 Ke c = 120 Mea 

565 /225\^ _ 


/225\^ 

im/ + 2 • 240 • 8760 = 9,26 Kem-nlzod. 


rioxepn 3,rteKxpo3HeprHH b perympyiom,Hx ycxpoHCxaax c npoxoanoH MoiUHocibio 
60 Mea 

195 /25\^ 

AAi = (^1 5100 4- 2 •■42 ■ 8760 = 0,846 • 10« Kem-Hlaod. 

rioJiHue noiepn 3JieKTpHnecKoH 3HeprHH b o6MOTKax ipaHC(j)opMaTopoB h asxo- 
xpaHCifjopMaiopoB no II BapnaHxy 

AA = = (2,127 4- 8,34 4- 9,26 4- 0,846) 10« = 20,573 - 10« Kem-Hjeod. 

OoTepn 3JieKipo3HeprHH no III aapnanTy. CxeMa coeanneHHH npencxaEJiena 
Ha pHC. 11. 

OoTepH 3JieKTpHnecK0H 3HeprHH a xpancifjopMaTopax 110/13,8 kb MomnocTbio 
120 Mea 

AR. /5_ „ \2 mn /925\2 


4- 2 • 220 • 8760 = 8,34 • 10« Kem-H/aod. 

Ooxepn sJieKxpHnecKOH SHepxHH b aaxoxpaHc^jopMaTopax 220/110/13,8 kb 
c S^ou = 240 Mea 

AA 2 = (AP„ „„„T 4- APJ) n = (239,5 • 5100 4- 430 • 8760) 2 = 9,97 • 10« Kem-Hlaod, 




= W @' + 487,5(11'+ 


; 239,5 KBm. 
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noxepH, npHsefleHHbie k moiiihocth o6motok, onpe^eJiaioTca no $opMy.rtaM 

( 21 ). ( 22 ). 

rioTepH B peryjiHpyiomHX ycxpoHCXBax npoxo^Hoft MOmHocxtio 240 Mea 


AA, 




M. HOM I Cp. KB 


x + nAPJ 


222 1225 
2 1240, 


5100 + 


+ 2,- 94 • 8760 = 2,15 • 10® Kem-Hlaod. 
nomue noxepH 3.rteKXpo3HeprHH-no III Bapnanxy 


= (8,34 + 9,97 + 2,15) 10® = 20,46 • 10® Kem-Hlaod. 


TaKHM o6pa30M, ycxaHOB.rteHbi noxepii 3JieKXpo3HeprHH no bcbm BapnaHxaM. 
Ha ocHOBaHHH 3Toro onpejieJweM rojiOBbie BKcnjiyaxauHOHHbie pacxojiH (xa6.rt. 7). 

Taéjiutia 7 


ToaoBbie aKcnjiyaxauHOHHbie pacxoaw 


HaHMenoBaHøe 

I BapnaHT, 

THc. py6. 

II BapHaHT, 

THc. py6. 

III BapHaHT, 

TÉJC. py6. 

OxqHCJieHHa na aMOpXH- 
aauHK), peMOHX h o 6- 
cJiyaJHBaHHe cocTasra- 
ex 8% ox cyMMbi aa- 
nHxaMBTOHjeHHH A 
(cm. xa6a. 6) 

1500 • 0,08=120 

1294,5 • 0,08=103,5 

1273,0 • 0,08=101.8 

CxoHMOcxb noTepb 

20,6 • 10® X 

20,573 . 10® X 

20,46 • 10® X 

sjieKTpoaHeprHH npn 

X 0,008 • 10® = 

X 0,008 • 10® = 

X 0,008 . 10® = 

ceOecxoHMocTH ee c — 
= 0,008 pydlKem-H 

= 165,0 

= 169,0 

= 167,0 

H X 0 r 0 

285 

272,5 : 

268,8 . 

PasHHua no oxHouieHaro 

K BapaaHxy III 

163,0 

73,0 

— 

PacaexHue saxpaxbi 3 = 

285 + ^-^ = 

272,5 + = 

268,8 + = 

= 34-^ 

n 

= 472,525 

= 434,53 

= 428,35 






1. Ho aKOHOMHnecKHM noKa3axe.rt5!M HaHBbiro;iHeHUiHH III BapnaHx h Menee 
BHroflHbi I—II BapnanTbi. 

2. nepexoKH moiuhocxh Mexc^y pacnpefle.rtHxe.rtbHbiMH ycxpoHCXBawH bmcokhx 
Hanpa*eHHH fljw Bcex BapHanxoB ojiHHaKOBu. 

3. HMeroxca o6mHe He^ocxaxKH b I h III aapHaHxax; 

а) oTcyxcxBHe nexKocxH h e^HKooepasHa b cxeMax 6 jiokob renepaxop-xpaHc- 
^opMaxop; 

б) xpe6yexca ycxanoBKa xa>Ke.rtfaix BbiK.mo'iaTejiefl b u,enax renepaxopnoro na- 
npassenna aBxoxpaHC(|)opMaxopHbix 6.rtoKOB; 
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b) cHHæena HajieænocTb h rH6KOCTb nHxaHHa ot pesepsHoro Tpanc^iopMaTopa 
co6cTBeHHHX Hy>KA cxaHnBB (b cjiyMae KopoTKoro saMWKaHBa Ha uiBHax 110 Ké 
BbixoaBT H3 paOoTH o6a 6;icKa reHeparop—TpaHC(j)opMaTop h jiHmaexcH nHxaHHrt 
TpaHC(j)opMaTOp coOcxBeHHHX Hyxj; 10 xfaic. Ksa)-, ' 

r) ycxaHOBKa ctoxhhx aBTOTpaHC(|)opMaTopHbix ysjioB c peryjiHpyrømuMil 
yCTpOHCTBaMH H BblKJHOqaxejlHMH npBBO^HT K yaOpOXaHHKD H yCM5KHeHHK> COOpyJ 
JKeHHH B 30He SJieKTpOCXaHUHH. i' 

Ha ocHOBaHHH HBJioxeHHoro cjieaoBa.no 6bi peKOMeHflOBaxb II aapHaux cxeMbJ 
sjieKxpH'iecKHX coeAHHeHHH cxaHUHH, Meuee BbiroaHbiii no SKOHOMmecKHM noxa-i 
sarerøM, ho mmeHHbift oqenb cymecXBeHHbix H3.rto5KeHHHX BHiiie HeaocxaxKOB. j 


16. 3KOHOMMHECKH BblfOAHOE KOJIHHECTBO BKJlIOHEHHblX 
TPAHCCPOPMATOPOB HJIM ABTOTPAHCtDOPMATOPOB 


HarpysKa noxpedaTejiefl MenneTCH b xeqeHHe cyxoK h cesoHOB, 
noBxoMy npH HeKoxopbix hx BejiHTOHax uejiecoedpasHO oxKJiioqaxb oiiHé 
xpaHcctopMaxop (aBxoxpaHc4)opMaxop) b pesepB. 

3x0 MO>Kex 6bixb b xex cjiyqanx, Korj,a cyMMapHbie noxepn b cxaJiH 
H MejiH y n xpaHccJiopMaxopoB (aBxoxpaHccJiopMaxopoB) paBHu cyMMap- 
HbiM noxepHM y {n — 1) xpaacdiopMaxopOB (aBXOxpaHcc|)opMaxopoB). 

ZIjih iiByxodMOxoaHbix xpaHccjiopMaxopoB npH cyMMapHofl earpysKe 
noxpedHxejiefi S 3xo paBencxBO HMeex*xaKOH bh;i: 


flAPc ^ ~ APM. HOM 

‘^HOM 


(„_1)AP,+^AP 
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M. HOM „2 


PeiiiHB ypaBHeHHe, nojxyaHM BbipajKeHHe 

/ A 

5 = 5hom 1 / n{n 1 ) T 75 - 


rjie APc H APm. hom — noxepa b cxaJiH h møhh, Kern. 

Hs 3X0X0 BbipaiKeHHH MO>KHO cjjejiaxb BbiBOil, axo npH odmefi ea- 
rpysKe, MeabmeS S, BbiroAHO oxKJUoaaxb oahh JiByxoSMOxoaHbiø xpaec- 
(JjopMaxop. 

3K0H0Mi«ecKH uejiecooSpasHoe KOJiHaecxBO BKJijoaeHHbix xpexo6- 
MoxoaHbix xpaHCc})opMaxopoB (c cooxHonieHHeM MOinHOCxeø o6moxok 
100/100/100) H saBHCHMOcxb MejKjiy HarpysKaMH Moryx 6bixb ycxanoB- 

jieHbi paBeHcxBOM 

1 / -S!, , sl st \ 

n\P c + — I APb —-1- APc -3 -h APh - 3 — ) = 


= (rt— 1) APc + 


n{n — 1) APc 


APbS| + APcSl + 
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ti 


OKOHqaxejibHHH wjx 3Toro paseHCTBa 

Shom /«(«-1)APc = KAPb^I + (43) 


rio saAaHHHM yc;ioBHHM am rpacJjHKaM HarpysoK onpeflejiHJOTca 
;ijia Ka>KA0H cxyneHH xpaHccJtopMauHH MomHocxH S^, S^, 5^^. Iloji- 
cxaBJiBH Hx B paaeHcxBO (43), no;iyqHM sKOHOMHqecKH uejiecooépasHoe 
KOJiH^ecxBO xpexofiMOxoqHbix xpaHC(|)opMaxopoB n, Heo6xo;^HMoe ji;iH 
pa6oxbi. 

HjIH XpeX 06 M 0 X 0 *IHbIX XpaHC(|)OpMaXOpOB c paSJIH^BblMH MOmHOCtH- 
mh o6moxok mokho BbiBecxii saBHCHMocxb Me>Kjiy HarpysKaMH o6moxok 
H sKOHOMHBecKH ue;iecoo6pa3HbiM Ko;iHBecxBOM BMJoqeHHbix xpaHC(|)op- 
jMaxopoB no noxepHM MomHocxH b MejiH, ^pHBe;^eHHbIM k HOMHHa;ibHoS 
jMomnocxH oSmoxkh h;ih k HOMHHaJibHoS MoiBHocxH xpaHccJjopMaxopa. 

! Ec;ih noxepH moibhocxh b mbah npHBeseHbi k HOMHHa;ibHbiM moib- 
kocxHM o6moxok, xo Ha ocHosaHHH (J)opMy;i (34), (35) mojkho HanHcaxb 
paBøHcxBo noxepb (;^JI5^ n u {n — 1) xpaHC(|)opMaxopOB) 


«APc + 


Sr 5l 5; 

APb 3— + APc-2 + APh-j— 

•^Bhom ‘iu. 


(«-l)APe + ^ APk^+ APi-5:^+APH 


Ilocjie npeo6pa30BaHHH h ynpomeHHH paseHcxBO npHMex bh,h 




’hom hom hom 


= ■j/^«(«—1) APc. (44) 


H3 {|)opMy;i (24) mojkho Hanncaxb paaeHcxBO noxepb b « h («— 1) 
TpaHC{|)opMaxopax (ecjin noxepa moihhocxh b Me^H o6moxok npHBejieHU 
K MOIHHOCXH HaHéojibuiefi o6moxkh) '* 


nAPo — AP 


+ AP c ■ 


+ APh: 


(n —l)APc + 


APf 


APr 


+ APh 


riocHe npeo6pa30BaHHH paBøHcxBO npHMex bhji 


VSuo«n (« — 1) APc = 



APf 


+ APt 


HOM HOM 


(45) 


SnaH Sb, Sc, Sh, mojkho peuiHxb ypaBHennn (44), (45) h ycxano- 
BHXb sKOHOMHnecKH ueHecooSpaBHoe KoranecxBO xpexoéMOxoHHHx xpaHC- 
4)opMaxopoB AJiH 3XHX Harpy30K. 
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SKOHOMHqecKH uejiecoo6pa3Hoe KOJimecTBO aBTOTpaHC(|)opMaTopoB 
flJiH pasHbix narpysoK Sb, Sc, Sh ycTaHaBJiHBaexcH paBencTBoM 


rtAPc + ~ ( ^Pb 4^ + APc 4^ + APh 4^ 

■^HOM “^HOM “^HOM 


(n-l)AP; + . 


, , Sr 5A 5® 

APb^+ APc-,-^ +APh^ 


HOM ‘^HOM 


riocjie npeo6pa30BaHHH h ynpomeHHft OKOHtiaTeJibHbm bhji paBee- 
cTBa 6yjieT ^ 

S„ 0 M l// 2 (n—l)APe = 1/Ap;s^g + AP^S^ + (46) 


17. BbIBOP TPAHCCPOPMATOPOB 
H ABTOTPAHCCPOPMATOPOB 

ripH Bbi6ope TpaHC(|)OpMaTOpOB H aBTOTpaHC(|)OpMaTOpOB Ha BJieKTpH- 
qecKHx cTanuHHx h noflcxaHUHHx, c oshoh cxopoHbi, cJie^tyex cxpe- 
MHXbcH K o6ecneHeHHio Hafle>KHOH cbhbh c cHcxeMOft H Hafle>KHOMy 
3JieKTpocHa6>KeHHio noxpe6HxeJieH, a c Apyroft,— k yMenbuienHJO hx 

MOIUHOCXH H KOJimeCXBa. 

J3,jih axoro CHaHa.jia naMeqaexcH necKOJibKo xexHHnecKH ue.jiecoo6- 
pasHbix BapnaHxoB HHCJia, moihhocxh h xnna xpaHC(|x)pMaxopoB, a aaxeM 
npOHSBOflHTCH XeXHHKO-SKOHOMHHeCKOe CpaBHeHHe, npH KOXOpOM yHH- 
XblBaeXCH CXOHMOCXb He XOJIbKO XpaHC4)OpMaxOpOB, HO H HHeeK pac- 
npejieJiHxejibHbix ycxpoøcxB Bcex HanpHxceHHH, a xaK>Ke roflOBue 
sKcnjiyaTauHOHHbie pacxoabi (aMopxHsauHOHHbie pacxoflbi, pacxojibi na 
o6cjiy>KHBaHHe h ynpasjienHe, cxohmocxb noxepb sJieKxposHeprHH). 

KoAmecmeo mpaHccpopMamopoe na cxanuHHx h noACxanuHHx onpe- 
fleJiHexcH cxeneHbK) oxBexcxseHHOCxH narpysoK, Koxopue b cooxBexcxBHH 
c «npaBHJiaMH ycxpoHcxBa 9JieKXpoycxaHOBOK» jie.jiHxcH na KaxeropHH, 
SKOHOMHHeCKOH BblXOJIHOCXblO KOJIHHeCXBa BK.JIIOHeHHbIX XpaHCCjjOpMaxOpOB 
(aBTOTpaHc4)opMaxopoB) H HopMaMH xexHOJiorHHecKoro npoeKxHpoBanHH, 

MotuHOcmb mpaHcipopmmopoe na cxanuHHx h noAcxaHuHHx onpe- 
seJiaexcH no xpaHC(|)opMHpyeMOH moiuhocxh c ynexOM K03(|x|)Hu,HeHxa 
sanojineHHH cyxoHHoro rpacjjHKa narpysKH (KoatJJ^^HUHeHxa narpySKH) 
H c ynexoM neaorpyaKH b jiexnee BpeMH {m 15%). HopMajibnan nepe- 
rpysKa xpanccjjopMaxopoB no ssyM npaBHMM flonycKaexcH so 30%. 
TpaHc4)opMaxopbi (aBxoxpaHceJiopMaxopbi) cjieji,yex BbiOnpaxb xpex- 
(|)a3Hbie. 

3x0 oOycJioBJieHO MenbmHMH saxpaxaMH MaxepnaJioB, Menbuieø cxoh- 
MocTbK) aneprHH no oxHomenHfo k xpexcJjaanbiM rpynnaM ns o;^HO(|)a3HbIx 
xpaHC(|)opMaxopoB xaKon >Ke moihhocxh. 

npH oneHb OoJibuinx moui,hocxhx ycxanaBjiHBaioxcH xpex(|)a 3 Hbie 
rpynnbi ns o;^HO(|)a 3 HbIx xpaHC(|)OpMaxopOB, npnneM b bxhx cJiynanx 
MOJKex npeAycMaxpHBaxbCH peaepBHaH ec.jiH mojkho coKpaxHXb 
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KOJimecTBO yctaHaBJiHBaeMbix rpynn h;ih yMeHbiuHTb hx ycxaHOBJieH- 
Hyio MOIUHOCTb. TeXBOTØCKHe XapaKXepHCTHKH XpaHC(|)OpMaXOpOB H 
aBxoxpaHC(|)opMaxopoB ^pHBe;^eHbI b npHJio>KeHHHX 12, 13, 14. 

Bbi6op xpaHC(|)opMaxopOB h aBxoxpaHC(|)opMaxopoB 
noacxaHiiHH. Thobi BbiSHpaeMWx xpaHccj^opMaxopoB hm aBxoxpanc- 
cjjopMaxopOB oSycJioBJiHBaioxca Ko^qecxBOM cxyneHeil xpaHC(|)opMaiiHH 
moiiihocxh Ha bucokom HanpH>KeHHH noiicxaHUHH, pe>KHMOM pa6oxbi 
cexeft H HopMaMH xexHOJiorHqecKoro npoeKXHpoBaHHH (cm. r.JiaBa I). 

nOHUSumeAbHbie nodcmaHtiuu. flByx bhcokhx HanpH>KeHHH 

Ha noHH3Hxe.jibHOH HOACxaHUHH ycxanaBOTBaioxcH AByxoSwoxoHHbie 
, xpaHC(|)opMaxopbi, ajih xpex bhcokhx HanpH>KeHHH — xpexoSMOxoHHbie 
xpaHctfiopMaxopbi h.jih aBxoxpaHc(|)opMaxopH. 

TpexoSMOxoHHbie xpaHC(|)opMaxopu ycxaHaB.jiHBaioxcH b xex cjiynanx, 

I Koraa cexb na o;^HOM hb bhcokhx HanpH>KeHHH paSoxaex c H30.JiHpo- 
! BaHHOH HeHxpa.jibio. ABxoxpaHC(|)opMaxopbi ycxaHaB.jiHBaioxcH, b ochob- 
IHOM, Ha noacxanuHHx c r.jiyxo aaseMJieHHbiMH neøxpaMMH b ccxhx 
BHcoKoro H cpe;^He^o HanpH>KeHHH. 

Ha noHH3Hxe.jibHbix noflcxaHUHHx, HHxaioiHHx narpysKH nepBofl h 
BxopoH KaxeropHH, ycTanaB^BaexcH ne Menee ;^Byx xpaHC(|)opMaxopoB, 
ec.jiH Hc npøAycMoxpeHo pesepBHoe nHxaHHe. /lonycKaexcH ycxanoBKa 
o.HHoro xpaHC(})opMaxopa na ^o;^cxaH^H5^x c narpysKofl Bxopoø KaxeropHH, 
ecJiH B cHcxøMe HMøexcH pesepBHHH nepe;iBH>KHOH xpanccjjopMaxop h 
HM MO>KHO Sbicxpo SaMØHHXb nOBpe>KAeHHbIH. 

Ha noHH3Hxe.jibHHx nojtcxanuHHx c HarpyaKOH noxpeSaxe^ft xpexbeø 
KaxeropHH ycxaHaB.jiHBaexcH o^hh xpanc^jopMaxop, KoxopHH peaepBH- 
pyexcH nepeziBH>KHbiM xpaHC(|)opMaxopoM sneprocHcxeMbi. 

Ha noAcxanuHHX c flByMH hjih éo.xbuiHM KO.JiHqecxBOM xpaHC(|)op- 
MaxopOB (aBxoxpaHC(|)opMaxopoB) sxh xpaHC(|)opMaxopH ;to.XHCHU Sbixb 
ycxaHOBJieHH xaKoø mooxhocxh, hxoSh npn BHxo.ne H3 cxpoH orøoro 
H3 HHX ocxajibHHe C jjoHycxHMOH HepørpysKOH Mor.jiH 6bi oSecneHHXb 
HHxaHHe noxpe6Hxe.jieH nepBoø h Bxopoø KaxeropHH. 

Cor.jiacHO «npaBH.jiaM ycxpoøcxBa 3.jieKxpoycxaHOBOK» (HyS) pøKo- 
’ MeHj^yexcH HMBHo H BcxpeHHO pery^poBaxb HanpH>KeHHe na uiHHax 
HoflcxaHUHH B npeiie.jiax +5% ox HOMHHa.jibHoro h HopMa.jibHOH 
pa6oxH noxpeSHxeJieø BHSnpaxb xpaHc(|)opMaxopH h aBxoxpanccj^opMa- 1 
xopbl c aBXOMaXHHeCKHM yCXpOHCXBOM peryJIHpOBaHHH HanpH>KeHHH B 
npej5e.jiax +10% (hoa narpysKofi). 

nodcmautiuu, censbieawujue pasAumue cemu eucoKux HanpHJtcemu. 

B HacxoHmee BpeMH cxpeMHxcH yKpynHHXb sneprexHHecKHe cHcxeMbi 
CCCP H B ji,a.JibHeHineM Sy^ex cosrøna E^HHan cHcxeMa, CBHSHBaro- 
m,aH pasHbie bhcokhø HanpH>KeHHH. 

B xaKHX ycJioBHHx HeoSxojiHMo B KanecxBe cbhsh npHMeHHXb 
xpaHC(|x)pMaxopbi nm aBxoxpaHccj^opMaxopbi, paSoxaromHe b pasHbix 
pe>KHMax (nocxoHHHaH xpaHC(|)opMau:HH mooxhocxh h3 cøxh ojiHoro Ha- 
npHHceHHH B cexb jipyroro, h.jih peBepcHBHan xpaHccjjopMaiiHH moiuho- 
cxh). B cexHx 110, 154, 220, 330, 400, 500 Ke c r.Jiyxo saseMJienHHMH 
HøHxpaMMH cbhsh npHMenajoxcH aBxoxpaHC(|)opMaxopbi, npHneM 

K o6MOXKe HHSKOrO HanpH>KeHHH npHCOeflHHHIOXCH CHHXpOHHbie KOM- 
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neHcaxopH hjih MecTHaa narpysKa, hjih oflHospeMeHHo o6a BH^a npa- 
COeflHHeHHH. 

npH TpaHC(|)OpMaU:HH nOCTOHHHOH MOIUHOCTH H3 cexH oj,Horo na- 
npHsceHHH B cexb flpyroro HanpHH<eHHH ycxaHaBJiHBaexca ^sa xpanc- 
(|)OpMaxopa (aBxoxpaHC(|)opMaxopa) MOiUHOcxbK) ne Menee MaKCHMaJibnofi 
xpaHC(|)opMiipyeMOH mouxhocxh, npH^eM b cjiy^ae Bbixofla h3 cxpoa 
OAHOro H3 HHx ocxaBuiHHCH AOJi>KeH oSecHeqHXb nepejiaqy mouxhocxh 
c flonycxHMOH aBapHHHOø neperpySKoø. OpH sxom cHcxeiaa 20Ji>KHa 
Hcno;ib30Baxb BpamaromaecH pe3epBbi na sjieKxpocxaHUHax. 

B HeKOTopbix cHcxeMax HMeexca noJiHbifi hjih qacxHHHbiø Bpauiaio- 
iHHHCH pesepB, xorfla ycxanoBjieHHaa MOiuHocxb xpanccJiopMaxopoB hjih 
aBxoxpanccJjopMaxopoB BuSnpaexcH h3 xaKoro pacnexa, hxoSh npn bh- 
xojie H3 paSoxbi ojiHoro h3 hhx ocxaBiUHecH cmoxjih 6bi nepe^axb ae- 
flocxaromyio Momaocxb (c jionycxHMofl aBapHØnoH neperpyaKofl) npa- 
HHMaiomeH CHCxeMe. 

B cHcxeMax 6e3 pesepBOB ycxaaoBJieHHaa Momaocxb xpaHC(|)opMa-( 
xopoB (aBxoxpaHccjiopMaxopOB) BbiSHpaexca h3 xaKoro pacaexa, axo^apHl 
Bbixofle h3 paSoxbi oj,Horo h3 hhx ocxaBiuHeca floJiiKHU oSecneqHXb/ 
(c flonycxHMOH aBapHØHofi neperpyaKOØ) nepe^aBaeMyio b HopMaJibHOM 
peMHMe MOIHHOCXb. 

npH Bcex peMHMax paSoxbi xpaHc(|)opMaxopOB hjih aBxoxpaHC(|30p- 
MaxopOB peKOMeH^yexca BHSnpaxb hx co cpeAcxBaMH aBxoMaxHaecKoro 
peryjiHpoBaHHH Hanpa>KeHHa noA HarpyBKOø. 

Bbi6op xpaHC(|)opMaxopoB h aBxoxpaHC(|)opMaxopoB 
HJIH øjiOHHbix sjieKxpocxaHUHH. SjieKxpocxaniiHH 6oJibuioH 
MOSUHOCXH xHna K3C h FSG ocHOBnyio aacxb hjih bck) BbipaSaxbiBae- 
Myio MoaiHocxb nepej^aiox b aaeprocHcxeMH na noBbiuieHHHx nanpa- 
>KeHHHX, H renepaxopbi xaxHX sjieKxpocxaHiiHØ paSoxaiox no Sjiohhoø 
cxeMe renepaxop—xpaHC(|)opMaxop hjih renepaxop—aBxoxpaHC(|)opMaxop. 

npH CBHBH c CHCXeMOØ HB OflHOM HOBblUieHHOM HanpHIKeHHH HpH- 
MeHHIOXCa CXeMH SjIOKOB c JIByXOSMOXOHHHM XpaHC(|)OpMaXOpOM. Ecjih 
B cHcxeMy nepejiaexca MOiHHOcxb c j^Byiaa noBbimeHHbiMH nanpHMe- 
HHaMH, xo Moryx npHMenaxbca cxeMbi Sjiokob c jiByxoSMOxoHHbiMH,’ 
XpeXo6MOXOHHblMH XpaHC(|)OpMaXOpaMH HJIH aBXOXpaHC(|)OpMaXOpaMH, 
B saBHCHMOcxH ox pejKHMB paSoxbi HeøxpaJieø b cexax h ox pacnpe- 
jiejieHHa moiuhocxh aa bhcokom h cpejineM Hanpa>KeHHH. 

B cexax c HSOJiHpoBanHOH Heøxpajibio onHoro hjih AByx noBbimeH- 
Hbix HanpasceHHH npeflycMaxpHBaioxca 6 jiokh renepaxopoB c flByxoS- 
MoxoHHbiMH H.XH xpexoSMOxoHHbiMH xpaHC(|)opMaxopaMH. B cexHX, c rjiyxo 
saaeMJieHHbiMH HeøxpajiHMH m Bcex noBbiuieHHbix aanpaMeHHax Moryx 
npHMeaaxbca 6 jiokh c xpexoSMOxoHHbiMH xpaHc(|)opMaxopaMH hjih aBxo- 
xpaHC(|)opMaxopaMH. 

npH CBHBH C CHCXeMOH HB flByx nOBblUleHHblX HanpHJKeHHHX H 
cpaBHHxeJibHO MBJiOH oxflaHe MOHiHocxH B cexb cpe^Hero HanpajKeHHH 
HHorjia 3K0H0MHHHee npHMeaaxb 6 jiok renepaxop — abb flByxoSMOxoHHbix 
xpaHC(|)OpMaxopa (ojihh xpaHC(|)opMHpyex MOiHHocxb b cexb BHCOKoro aa- 
npaHceana, jipyroø — b cexb cpejiaero HanpaMeana) bmccxo 6jioKa rene- 
paxop — xpexoSMOxoHHbiH xpaHC(|)opMaxop hjih aBxoxpaHC(|)opMaxop. 
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I . Ha 3.'ieKTpocTaHu,HHX c reHepaxopaMH oTHocHxeJibHO He6ojibinoH 
1 moiuhocxh k o;^HOMy xpanc^iopMaxopy hjih aBxoxpanccj^opMaxopy mo>kho 
i noAKJiro^axb Asa hjih necKOjibKO renepaxopoB no 6 jiohhok cxeMe (k 
i oSmoxkc HHsmero Hanp5i>KeHHH), ecjiH 3xo AonycxHMO no xoxaM Kopox- 
Koro saMHKaHHH na renepaxopHOM Hanp5i>KeHHH. TaKHe cxeMU pexo- 
MeHAyiOTCH B xex cJiynaHx, KoxAa Momnocxb xpanccjiopMHpyexcsi b cexb 
c oneHb BbicoKHM Hanpa>KeHHeM. 

JXnn yMeHbiueHHH xokob KopoxKoro saMbiKanHH h npH 6oJibmHx 
moiiuhocxhx xpaHC!|)opMaxopoB HJIH aBXOxpanccJiopMaxopoB uejiecooépasHO 
npHMeHHxfa xpaHcijiopMaxopH hjih aBxoxpanccJiopMaTopbi c pacmenjien- 
IlblMH OSMOXKaMH Ha CXOpOHe HHSKOrO HanpHMeHHH. K Ka>KAOH pac- 
menJieHHOH oSmoxkc MO>Kex 6biXb noAKJiioneH (nepes BbiKjnonaxejiH) oahh 
HJIH HecKOJibKo xeHepaxopoB. 

U,ejiecoo6pa3Hocxb jno6oro cnoco6a nepe^ann 3JieKxpo3HeprHH b 
CHC xeMy H npHMeHeHHe xpanccJiopMaxopOB hjih aBxoxpaHC(|)opMaxopoB 
peinaexcH nocJie xexHHKO-SKOHOMHnecKHx cpaBHeHHH. 

Motqhocmb mpaHC(popMamopoe Bceraa BbiSnpaexcH no MomnocxH 
npHcoeAHHeHHoro k hhm renepaxopa, najinnne oxnaex k co6cxBeHHbiM 
HyM^aM npH oxom ne ynHXbiBaexcH. Ha ojieKxpocxaHminx, nepe^aio- 
iHHx MOinHOcxb na Asyx noBUuieHHbix HanpH>KeHHHx, cyMMapnan mooi,- 
Hocxb 6jiokob renepaxop—AByxo6MOxoHHbiK xpaHC(|)opMaxop, noAKJiio- 
neHHbix B cexb cpeAHero HanpH>KeHHH, ne AOJi>KHa npeBuuiaxb mhhh- 
MaJibHOH HarpysKH oxofi cexH. 3xo o6ycjioBJieHO pe>KHMOM pa6oxbi cexH 
BbicoKoro Hanpa>KeHHH h yBeJiHneHHeM noxepb OHeprHH. CyMMapnaH 
MoiUHOCXb Sjiokob xeHepaxop—xpexoSMOxoHHbiH xpaHC(|)opMaxop jnoJUKHa 
6bixb AocxaxoHHOK AJiH o6ecneHeHHH MaKCHMajibHbix HarpyaoK b cexH 
cpeAHero . Hanp5i>KeHHH npn Bbixoae h3 paSoxH jno6oro .H3 6jiokob 
renepaxop—AByxoSMoxoHHbifi xpaHC(|)opMaxop hjih renepaxop—xpex- 
oSmoxohhhh xpanccJrøpMaxop. 

Momnocmb aemompaHccpopMamopoe, coeAHHennbix c renepaxopaMH, 
pasna noMKnajibnofi MomnocxH renepaxopa, AeJiennon na KOsiclicliHUHeHx 
BbiroAHocxH aBxoxpanccJiopMaxopa 

(47) 

r^e Sr — MOinHOcxb renepaxopa, ma hjih Mea\ 

a — K03(}i4)HUHeHX BbiroAHOcxH aBxoxpanccJiopMaxopa. 

BejiHHHna K03!|4)HiiHeHxa BbiroAnocxH 


r^e feg-c — K034K|3Hn,HeHX xpaHC(^opMan,HH MeM^y oSMOXKaMH BUcoKoro 
H cpeAHero nanpuKennn. 

3x0 cBHAexejibcxByex o xom, hxo npoxo^nan Momnocxb (Momnocxb 
o6moxkh BbicoKoro HanpH>KeHH5i) aBXoxpanccjiopMaxopa 6yAex 6oJibuie 
MomnocxH renepaxopa nponopUHonajibno BejiHHHne a. 
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Bbl6op CHJIOBblX TpaHC(|)OpMaTOpOB Ha 3;ieKTpoCTaH- 
UHHx c p ac n p e fle ;i en H ØM M oiHH ocT H H a renepaTopHOM 
HanpajKeHHH. 

rio rpa(|)HKaM aJieKTpanecKOH narpysKH onpeflejiaexcH ycxaHOBJieH- 
Haa MOiHHocxb renepaxopoB sjieKxpocxaHUHH h xpaHC(|)opMaxopoB 
noflcxanuiiH. B HeKOXopwx CJiyqaax oflHOBpeMeHHO saflaexcH ycxaHOB-, 
jieHHaa MOiHHOcxb røHepaxopoB sjieKxpocxaHUHH h narpysKa noxpeSn- 
xejieH Ha reHepaxopHOM h noBbimeHHbix HanpHJKøHHHx, no KoxopHM 
HeoSxoflHMo BbiSpaxb ycxaHOBJieHHyio MOiHHocxb xpancc^opMaxopoB nofl- 
CXaHUHH. 

ycxaHOBJieHHaa MOiHHocxb røHepaxopoB coBpeMeHHux sJieKxpocxan- 
UHK flOJiJKHa 6bixb xaKOH, HxoSbi npH Bbixofle H3 paSoxbi oflHoro 
røHepaxopa ocxaBuiHecH noKpbijiH bcjo earpysKy, npHcoeflHHeHH}^ k 
iHHHaM reHepaxopHoro HanpajKeHHH (b xom HHCJie h earpysKy co6cx- 

BØHHblX HyJKfl). 

rpa(|)HKH aJiøKxpHHecKHx HarpysoK T3U, FSC HSMeHHjox b aaBH- 
cHMocxH ox cesoHa. Ha T3U axo HSMeHeHHe oSycjioBjieHo rpa(|)HKOM 
xenJioBbix HarpysoK; Ha r3C --nepHOflaMH naBOflKOB h cnafla Boflu. 

HsébixoHHaa MomHocxb c uihh reHepaxopHoro HanpHMSHHH MO>Kex 
nepeflaBaxbca b cHCxeiay c oahhm h flByMH noBbiuieHHbiMH HanpHJKø- 
HHHMH. HoaXOMy KOJIHHeCXBO H MOIHHOCXb XeHepaXOpOB H XpaHC(|)OpMa- 
xopoB BHSHpaexcH c yqexoM HopM xexHOJiorHRecKoro npoøKXHpoBaHHH 
(cm. XJiaBa II) H XeXHHKO-SKOHOMHHeCKHX CpaBHeHHH HeCKOJIbKHX Ba- 
pHaHXOB. 

ripH BbiSope MOIHHOCXB XpaHC(|)OpMaXOpOB CBHSH C CHCXeMOH c Ofl- 
HHM noBbiuieHHbiM Hanpa>KeHHeM peKOMenflyexca pyKoBOflcxBOBaxbca 
cjieflyioiHHMH HOJioiKeHHaMH: 

1. Ecjih Ha noBbiuieHHoe Hanpa>KeHHe xpanccjiopMHpyexca Momnocxb 
6oJibuie MOiHHocxH oflHoro renepaxopa, xo neoSxoflHMO ycxanaBjiHBaxb 
flBa xpaHC(|x)pMaxopa. 

2. MoiHHocxb flByx xpaHC(|)opMaxopoB (bh. 1) flOJi>KHa Suxb pasna 
MOIHHOCXH Ha renepaxopHOM Hanpa>KeHHH iipn HOMHHajibHofl HarpysKø 
Ha Bcex røHøpaxopax. 

3. ripH HeSoJibiuoH oxflaqø b CHCxøMy mojkho ycxanaBJiHBaxb oahh 
xpaHC(|)opMaxop, moihhocxbio, oSecneqHBaroiHØH ycjioBHH b n. 2 h ho- 
KpbixHø HarpysKH Ha renepaxopHOM HanpHJKøHHH npH Bbixofle h3 pa- 
6oxbi caMoro moihhoxo røHøpaxopa. 

4. Ec.iih MaKCHMaJibHaa narpysKa na lUHHax renepaxopHoro nanpa- 
JKøHHH npeBbiuiaex ycxaHOB.xøHHyio moihhocxb renepaxopoB, xo ycxa- 
HaBJiHBaexca flaa xpaHccjiopMaxopa, cyMMapnaa moihhocxb Koxopux 
paBHa MaKCHMajibHOH moihhocxh, HOJiyHaeMOK h3 chcxømh. B aBapHii- 
Hbix cjiyqaax oahh xpaHC(|)opMaTop c fl,oiiycxHMOH aBapHHHoS HarpyaKofi 
flOJiJKøH oSecnøHHXb Høflocxaiomyio Momnocxb na lUHHax røHøpaxopHoro 
HanpHKøHHa npn HopMaTibHOK paSoxe bcøx renepaxopoB. 

ripH BHSope MOOXHOCXH XpaHCCjlOpMaxOpOB CBa3H c CHCXeMOH c flByMH 
noBbimeHHbiMH HanpajKeHHaMHCjiøflyex pyxoBOflcxBOBaxbca cjieflyioiflHM: 

1. Ha sjiøKxpocxaHHHHx c pacnpefl,ejieHHeM mooxhocxh na renepa- 
XOpHOM HanpHJKØHHH H OflHHM H3 nOBbllHØHHblX Hanpa>KeHHH flo 35 Ke 
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CBH3b C CHCXeMOØ OCymeCTBJIHeTCH TpeX 06 M 0 T 0 MHbIMH TpaHC(|)OpMaTO- 
paMH (xaK KaK npn xaxHX nanpHjKeHHHX oxcyxcxByiox xjiyxne aaaeM- 
jieHHB Hefixpajiefi cexeH). 

2. Ha sjieKxpocxaHUHHx c ABynn noBbimenHbiMH Hanpn^KeHHHMH 
110 Kg H Bbime H npH rJiyxoM saseMjieHHH nefixpajieft b ceXHX CBSSb 
c CHCxeMOH MO*ex 6bixb ocymecxBJiena xpexoØMOXOMHbiMH xpaHC(|)op- 
MaxopaMH HJiH aBxoxpaHC(|)opMaxopaMH (^.aeHuft cnocoO cbhsh peuiaexca 
nCX:Jie XeXHHKO-SKOHOMHMeCKHX cpaBHeHHft). 

3. Cbbsb uihh reHepaxopHoro HanpnjKeHHa c uinHaMH noBbiuieHHbix 
HaiipHJKeHHH B DD. 1 H 2 OCymeCXBJIHeXCH JIByMH XpaHC(|)OpMaXOpaMH 
hJih aBxoxpaHC(|)opMaxopaMH, oOman Momnocxb Koxopbix AOJixHa 6bixb 
flocxaxoMHOH flJiH xoxo, qxoObi npoDycxHXb 6e3 neperpysKH hsOhxom- 
Hyio MomHOcxb c lUHH reHepaxopHOXo HanpnxeHHH b AHesHoe speMH 
(npH paOoxe reHepaxopoB c HOMHHaJibHoft HarpysKoS). 

4. Ecjih Ha oflHOM H3 noBbimeHHbix HanpHjKeHHH ocyii],ecxB.X5iexcH 
HHxaHHe HoxpeØHxejieH no pafl,HajibHOH cxeMe, xo MomHocxb ofl,Horo 
TpaHC(|)opMaxopa (aBXoxpaHC(|)opMaxopa) jiojijKHa oOecneHHXb MaKCH- 
MaJibHyio HarpysKy sxhx noxpeOHxejiefi. 

5. MoIHHOCXH oOmOXOK nOQblUieHHblX HanpHJKeHHH XpeXOØMOXOHHblX 
xpaHCcbopMaxopoB uejiecooOpasHO npHHHMaxb paBHbiMH 100% ox homh- 
HaJibHOH moihhocxh xpaHC(j)opMaxopa, ecjiH narpysKa KajKfloft h3 hhx 
npeBbiiuaex 40—50% HOMHHaJibHoft moihhocxh xpaHC(|)opMaxopa; npn 
MeHbuiHX HarpysKax Ha noBbiuieHHbix HanpHxenHHx MomHOCXb coox- 
BexcXByrouiHX oSmoxok npHHHMaexcH paBHoft 67% HOMHnajibHOH Mom- 
HocxH xpaHC(|)opMaxopa. 

6. Momnocxb aBxoxpaHC(|)opMaxopoB Heo6xofl»MO BuOHpaxb c yne- 
xoM K03(|)(|)HHHeHxa BUxojiHOCXH [cM. (|)opMyjiy' (47)]. 

7. Bce xpaHC(|)opMaxopbi h aBXOxpaHC(|)opMaxopbi HeoOxoflHMo bu- 
Onpaxb c peryjiHpoBOHHbiMH ycxpoftcxBaMH HanpaxeHHH nofl narpysKoft 
Ha cxopoHe BUCOKoro HanpnjKeHHH (xaK KaK pexHM paOoxbi cxaHHHH 
pe3KO MeHHeXCH Ha npOXHXCHHH cyxoK). 


rjiaea nemeeprriaH 

PACHET TOKOB 
KOPOTKOrO SAMbIKAHMfl 


§ 18. OnPEflEilEHHE OTHOCMTEilbHblX COnPOTMBilEHMpi 
SilEMEHTOB KOPOTKOBAMKHyTOpI LtERM 
M nPMBEAEHME MX K BABMCHblM yCilOBMflM 


ConpoTHBJieHHe sJieMeHTOB sJieKTpH'iecKHx u;ene5 ,MoxeT 6 htb aa- 

AaHHblM B HMenOBaHHHX BeJIH^HHaX H B npOUeHTaX HJIH OTHOCHXejIb- 
Hbix BeJiHqHHax. OåbmHo conpoTHBJienHe BosflyuiHbix h Ka6ejibHbix 
jiHHHH aaftaioT b HMeHOBaHHux e.aHHHuax, a TpaHC^opMaxopoB, aBXO- 
xpaHc4)opMaxopoB, reHepaxopoB h peaKxopoB — b oxHocHxeJiBHHX e^H- 
HHuax. y;io6cxBa paCTexoB b ycxanoBKax BbicoKoro nanpHjKeHHH 

npHHHXo Bce conpoxHBJieHHH sjieMenxoB KopoxKoaaMKHyxoH uenn bh- 
pajKaxb B oxHOCHxeJibHHx ejiHHHuax, npHBeAenKHx k åaancHHM ycJio- 

BHHM. 

BaSHCHyiO MOipHOCXb MOXHO npHHHMaXb JII 06 OH BeJIH'IHHbl, HO flJIH 
y;io 6 cxBa pacqexoB jKejiaxeJibno npHHHMaxb BeJiH^nny, Kpaxnyio aecHXH 
HJIH KpaxHyio ycxanoBJieHHOH moihhocxh reHepHpyioffl,HX hcxohhhkob 
pacHexHOH cHcxeMbi. 3a åaancHoe HanpHxeHHe npHHHMaexcH homh- 
HajibHoe nanpHJKeHHe xoh cxyneHH, .sjih KoxopoH BbiHHcJinexcH xok 
KO pOXKOrO SaMbIKaHHH. 

ConpoxHBJieHHH sJieMeHxoB uenn, sajtanHue b oxnocHxeJibHHx bcjih- 
HHHaX HJIH npOUeHXaX, npHBO.aHXCH K 6a3HCHbIM yCJIOBHHM no (|)Op- 
MyjiaM: 

^6 .„ .. -^6 

■^»6 - o ^ ■^»5 - 

^ HOM ^ HOM 


HJIH 


„ _ •^*HOM% 

^»6 JQQ 


5« 

c 

'^HOM 


“Ti6~ 


(48) 


ConpoxHBJieHHH, saaaHHbie b OMax, k 
flHXCH no cJiopMyjie 





SaSHCHHM yCJIOBHHM npHBO- 


( 49 ) 
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« 


rjie Så H lå —cooTBeTCTBeHHo 6a3HCHBie moiIihoctb h tok; 

Shom h ^hom — HOMHHajibHbie Moui,HOCTb H TOK sjieMeHTa uenH', 

X*hom H X 4 JHOM %-COOTBeTCTBeHHO HOMHHaJIbHaH OTHOCHTejIbHaH BØJIH- 

nnaa conpoTHBJieHHH sjieMenra h xa xe BejiH^HHa^ 

BHpajKeHHaa b %; 

X — conpoTHBJieHHe sJieMenTa, BbipajKennoe b oMax. 

HnjKe npHBo^tHTCH (|)opMyjibi jxn^i onpe^ejieHHH oTHOCHTeJibnHX 
conpoTHBJieHHH BCex sjieMeHTOB KopoTKOsaMKHyToft uenH, npHBeAeHHHx 
K 6a3HCHHM yCJIOBHHM. 

JIjIH CHHXpOHHblX rCHepaTOpOB H KOMneHCaTOpOB 


HJIH 


— X4f^ ^ 


Xd7o 5g 
•^»6 100 ‘ c 

HOM 


(50) 


r^e xla H x^o/^ — oTHOCHTejibHoe CBepxnepexoAHoe conpoTHBJienHe no 
npoAojibHoft ocH noJiiocoB renepaTopa hjih KOMnen- 
caTopa, onpe;ieJiHeMoe no cnpaBoqnbiM naHHHM. 
CnjioBbie TpaHc4)opMaTopbi n aBTOTpaHC(|)opMaTopbi. 
;i,Byxo6MOTonHbix TpaHC(|)opMaTopoB 

^K% ■ •^6 /ri> 

•^»6— 100 ' 


rjie Uk7o — HanpHjKeHHe KopoTKoro saMHKaHHH, onpejieJiaeMoe no cnpa- 
BOKHblM HJIH naCDOpTHblM AaHHHM. 

JIjIH TpeXoOMOTOKHblX TpaHC(|)OpMaTOpOB HJIH aBTOTpaHC(|)OpMaTOpOB 
HanpHJKeHHH KOpOTKOro SaMHKaHHH, npHBejieHHbie K HOMHnaJIbHOH 
MOUI,HOCTH HJIH npOXOAHOH MOIPHOCTH CaMOBO TpaHC(|)OpMaTOpa (pHC. 12) 
HJiH aBTOTpaHC(|)opMaTopa, nanbi flJia KajK^lon napH oOmotok 

Ok B-H% ! Ok B-C% 1 Ok C-H%- 


CxeMa saMemeHHH hx npHBeAeHa na pnc. 12, e. OxHOCHTejibHbie co- 
npoxHBJieHHH jiynen cxeMH, npKBeAenHbie k OasncnbiM ycjioBHHM,. 
MOJKHO onpeAeJiHXb no (|)opMyjiaM: 


^*6 H = B-H% + Ok C-H% — Ok B-C%) I 

X*6 C = ^{Ok B-C% + Ok C-H% — Ok B-H%) I 


200 ' I H 7 o/^ 

1 •Si 

x^å B = ^ (^K B-C% -\-Ok B-H% — Ok C-H%) 


(52) 
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CjiejiyeT oTiaeTHTb, »ito qacTO b cnpaBoqHbix h nacnopTHWX flaHHUX 
iHanp51>KeHH51 KOpOTKOrO SaMblKaHHB (I/b-H, Ub-C, Uc-h) TpeXOØMO- 
TOqHblX TpaHC(|)OpMaTOpOB HJIH aBTOTpaHC(|)OpMaTOpOB c paSHUMH MOm- 
•HOCTHMH OØMOTOK (0,675hom) npUBefleKbl K HOMHHaJIbHOft MOIII,HOCTH 
>o6motkh c HaHMeHbiueH MOmnocTbio. B tbkhx cjiyqanx neoøxoflHMO 
yqHTUBaTb K03C|x|)HUHeHT BUrOAHOCTH a yKasaHHblX TpaHC(|)OpMaTOpOB 
IHJIH aBTOTpaHC(|)OpMaTOpOB 



■Phc. 12. CxeMu; 

,a — TpexodMOTO^Horo TpaHC(})OpMaTOpa; 6 — cHJioBoro aBTOTpaHC(})opMaTopa; e — sa- 


1 — 


k ’ 


“B “b u 

= - = - H/[H k = tT- = TT 


rjie a>B, ®c, ®H — KOJimecTBO bhtkob. 

OTHOCHTeJibHbie conpoTHBJieHHH /[yqeH cxcmh yKasanHbix cjiy- 
qaeB onpe;ie/[HK)TCH no (|)opMyjiaM: 


__ I f^K B-H% , C-H% ,, 
%6H — 200V a + a _ 


•*^»6 C — ^ I^Uk B-C% + 
B = 200 [^K B—C% + • 


\ C-H% 


^ . 

HOM 

K B--H%'| . 

’ 


K B—H% ^ K c—H% 




(53) 


PeaKTopbi. rio KOHCTpyKiiHH peaKTopbi SHBarøT ofibiqHbie h 
C iiBoeHHHe (hjih pacmen/ieHHbie). B KaxaJiorax npHBOAHTca othoch- 
xejibHbie HHayKXHBHbie conpoxHB/ieHHH, BbipaxeHHbie b npoueaxax 
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OfibmHbie peaKTopbi npHBoaHTca k åasHCHUM ycjiobhhm no (|)opMyjie 


^p% 

100 


= Yz-u 


HJIH X,,n = 


■^p% 

100 


(54). 


rjie 5 hom — HOMHHajibHaH (nponycKHan) MomHocxb peaKxopa; 

/s — 6 a 3 HCHbiH xoK, ODpeflejiHeMbiH no cpeAneMy nanpHKeHHio; 
i 7 cp — cpeflnee HanpajKenne no Mecxy ycxanoBKn peaKxopa. 
OxHOCHXeJibHoe conpoxHBJienne, .npHBejieHHoe k 6 a 3 HCHbiM ycjio- 
bhhm pacmenJieHHoro peaKxopa.’onpejieJiHexcH no-pa 3 HOMy, b BaBHcn- 



c °—^751515^ 

15X„ 


-D,5Xp 


-g 

i,5Xp B 


Piic. 13. CxeMU peaKTopoB: 

a — npHHpHnnajibHaH'; 6 — 3aMeii;eHHa. 


MOCXH ox Mecxa KopoxKoro saMUKanna ii pacnoJionienna peaKxopa B-. 
pacnexHOH cxeMe. 

CxeMa 3 aMem,eHHH pacmenJieHHoro peaKXopa npnBejieHa na pnc. 13, 6. 
Ko 94 x|)HUHeHX BexBH (/c) påcm,enaeHHUX peaKxopoB, BunycKaeMHx b- 
CCCP, pasen 0,5. 

Ecjin HcxonHHKH nnxaHHH noflKJironenbi co cxopoHU bbiboab A, a 
KopoxKoe saMbiKanne nponaonnex co cxoponbi B hjih C, xo oxhoch- 
xeJibHoe conpoXHBJienne, npnBeflenHoe k OasncnuM ycjiOBHHM, onpejie- 
JIHXCH xeMH >Ke oxHouieHHHMH, nxo H fljiH oObinnoxo peaKXopa. 

Ecjin HCxonHHKH nnxaHHSi noflKjuonenbi co cxoponbi C, xo oxnocn- 
xejibnoe conpoxHBJienne, npHBeflennoe k OasncnuM ycjiobhhm. 


3x, 


p% 

100 


HOM 

ITT 


100 


Ecjih hcxohhhkh nHxanHH nojiKjiioHeHbi co cxoponbi B h C, a ko-- 
poxKoe saMbiKanne npoHSouiJio na BUBOAax A, xo BeJiHanna oxnocn- 
xejibHoro conpoxHBJieHHH peaKXopa, npHBeAennoro k OasHcnfaiM ycjio- 
bhhm, 


X^p 


0,25x„ 


^6 

■ -jj— HJIH 

HOM ^6 


0,25Xpo^^ 
' 100 


(55> 
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Ecjih KopoTKoe saMHKaHHe paccMaxpHBaeTCH aa npeAeJiaMH bhbo- 
AOB A, B, C, TO oTHocHTeJibHue conpoTHBJieHHH /[yqefi peaKXopa 
(cxeMfai aaMemeHHH ero), npHBeAeHHwe k 6a3HCHOH moiahocth, onpeae- 
JIHTCH COOTBeXCXBeHHO aHatieHHHMH: 

A.xH Jiyqa A 


loe 


HOM 


0,5x„ 


100 


(56) 


AJiH JiyqeH B h C 


X^p 


l,5xp% 

100 




-jj- HJIH X^p 


100 


(57) 


TaKHM >Ke o6pa30M onpeAeJinroxcn oxHocHxeJibHBie conpoxHBjieHHH, 
npHBeAeHHbie k 6a3HCHbiM ycjiobhhm, no cxeMaM aaMemeHHH chjiobhx 
TpaHC^opMaxopoB c pacmenjieHHbiMH o6MoxKaMH. 

BoBAyiuHbie H KaSeJibHbie jihhhh. BosaymHbix h 

Ka 6 ejibHbix JiHHHH npeABapHxejibHO onpeAeJinroxcH conpoxHBJieHHH b 
HM eHOBaHHbix eAHHHuax, xaic KaK OHH aa^aioxcH reoMexpHHecKHMH 
pasMepaMH h HOMHHajibHMM HanpHjKeHHeM. 

Hnxe npHBeAeHbi cpeAHHe aHanenKH HHAyKXHBiioro conpoxHBJie- 
BHH 1 KM JIHHHH {Xo)> OMIKM: 

B03;iyfflHHe jihhhh (ojiHouenKHe) nanpHxeHHeM 6 — 500 Ke 0,4 

» » » » flo 1000 s 0,3 

xpexKHJibHHe Ka6eJibHHe jihhhh nanpaxeHHeM 35 Ke 0,12 

» » » » 3—10 Ke 0,07—0,08 

» » » » AO 1 /C8 0,06—0,07 


OxHOCHxe/ibHoe conpoxHB/ieHHe jihhhh, npHBeAeHHHx k 6a3HCHbiM 

yCJIOBHHM, 

X^Jl = Xgl , (58) 

^cp 

fAe I — AJIHHa JIHHHH, KM. 

Akthbhbimh conpoxHBJieHHHMH SJieMeHXOB KopoxKoaaMKHyxoH HenH 
npHHHXo npeHe6peraxb, ecjiH B cjiyqae Heo6xoAHMocTH aKXHB- 


Hbie COnpoXHBJieHHH JIHHHH MOIKHO OHpeAeJIHTb HO CHpaBOHHblM Ta6jIH- 
maM H (|)opMyjie 


r — 


I 

p-s-• 


J3,jih MeAH p = 0,0175 om • mm^/m, ajih ajiioMHHHH p = 0,029 om-mm^Im. 


'§ 19. nPEOBPASOBAHME 3AEKTPM4ECKMX CXEM M OnPEfl,EAEHME 
PESyAbTMPyiOLUMX M PACHETHblX OTHOCMTEAbHblX 
COnPOTMBAEHMM 

Tokh KopoxKoro saMbiKaHHH B paccMaxpHBaeMOH xoHKe chctømu 
MOH tHO onpeAeJiHTb nocJie nocJieAOBaxeJibHHX npeo6pa30BaHHH h onpe- 
AeJieHHH peayjibXHpyioinero oxHocHXejibHoro conpoxHBjieHHH paCHexHoå 


S6 



cxeMH x*pe 3 (hjih b HMeHOBaHHbix eji.HHHu;ax Xpes). PesyjibTHpyromHe 
conpoTHBJieHHH onpeAejiHKDTCH nocjie BU^HCJienHa conpoxHBJieHHH ot- 
fleJibHBix sJieMeHTOB H cjieAyromnx npeoøpasoBaHHH b cxeMax. 

CJiOKenne OTHOCHxejibHbix conpoxHBJieHHft, coeAHHeHHUx noc.xe- 

AOBaxejibHO 

= -^»1 + ^»2 + ... + (59) 

SaMena necKOJibmix oxnocHxejibHbix conpoxHBjienHH, coeaHHeHHbix 
napajijiejibHo, oahhm paBHOSHaqHHM 


AjIH flByX COnpOTHBJieHHH 
iljIH xpex COnpOXHBJieHHH 




= 




«1 «2 «3 




. + X X 


"«1 "»2 ' «1 «3 ' »2 «3 

Ec.XH BCe BeJIOTHHbl paBHbl, xo 

* n ’ 

rfle — oxHOCHxejibHoe conpoxHBjienHe o;ihoh bøxbh 
n — KOjiH'iecxBO napajiJiejibHWX BexBefl. 
CoeflHHeHHe SBeajioft c oxHOCHxejibHU- 
MH COnpOXHBJieHHHMH Jiy^eS X* 1 , X^ 2 > 

(pHC. 14) MO>Kex 6 uxb saMeneHO skbebb- 
JienxHbiM coeflHHeHHeM b xpeyrojibHUK, ox- 
HOCHXeJIbHHe COnpOXHBJieHHH CXOpOH KOXO- 
poro BbiqHCjiHKDXCH no t|)opMyjiaM: 


(60> 

(61> 

(62) 

(63) 


— X^X 4“ X^2 "E 



3 — -^*1 + X ^2 4 “ y 

= ^*2+^*3+^ 


(64) 


^*23 

Phc. 14. CxeMa npeo6pa30- 
BaHHa TpeyrojibHHKa conpo- 
THBJieHHH B SKBHBajieHTHyK) 
3Be3fly H Hao6opoT, 


ripH npeo6pa30BaHHH xpeyrojibHHKa oxHocHxeJibHbix conpoxHBJieHHH 
B 3KBHBajieHXHyK) 3Be3Ay noJibsyroxcH t|)opMyjiaMH: 


•^*1 — .. 
X^2 “P 

X 






"f- •^:isl3 "f* •^:is23 
•^»l2-^»23 _ 

■^^12 "f” -^^13 "f” -^^23 

•^»l3-^»23 _ 

^■^12. + -^4:13 "f* -^4:23 


(65) 
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ripeoåpasoBaHHe MHoroJiyqeBoH sBesjibi b MHoroyroJibHHK (pnc. 15, 
a H 6 ) CO CBH351MH MOKfly JlByMB JIK)6blMH BepiUHHaMH MHoroyroJibHHKa 
•s o6ineM cjiyqae npoH3Boji.HTCH no d)opMyJie 

~ ( 66 ) 

cji.e — OTHoCHxeJibHoe conpoxHBJieHHe cbh 3 h Mexjiy AByMH jhoøwmh 
B epuiHHaMH; 

oxHOCHxeJibHbie conpoxHBJieHHB jiyqeS 3Be3ji,bi, npHCoeji,H- 
HCHHblX COOXBeXCXBeHHO K XO'lKaM n VL til', 

— cyMMa oxHocHxejibHbix npoBOjiHMQcxeH jiyqefi 3Be3jibi. 



Phc. 15. CxeMa npeo6pa30BaHHH MHorojiyxeBOH sBesflu conpoxHBjie- 
HHH B MHOrOyrOJIbHHK CO CBH3HMH. 


OpHMeHHXeJIbHO K 4-.Xy'qeBOH 3863jl,e (pHC. 15, a H 6) 
^pMVJibi 6yji.yx HMexb bhji,: 


pacqexHue 


•*“»12 ~ 2 y *' 

•*“»23 ~ •*“«2-*“»3 2 y« > 
•*“»34 ~ •*“*3-*“»4 y* ’ 


•*“»41 ~ •*“»4-*“»l 2 y» ’ 
•*“»13 ~ •*“»l-*“»3 2 y* ’ 
•*“»24 ~ •*“»2'*^»4 2 l/»> 


(67) 




•^*4 


SHatiHxejibHoe ynpomenHe cxeM ji,ocxHraexca coBMemenneM xo^eK 
ojiHHaKOBoro noxeHUHajia. Ecjih npHHSXb s. j{. c. hcxqiihhkob nHxanHH 
ojiHHaKOBbiMH, xo paBøHCXBO noxeHUHajlOB XQiieK m H n (pHC. 16, a, e, d) 
onpe^eJiHexcH oxHoiueHHHMH: 


_ -»3m _ 


( 68 ) 
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nocJie cpBMeiugHHH tohøk oAHaapoBopo 



rjie x*2„; x^g^; x*^^; x*5^.; x*a„< — OTHocHTejibHwe conpoxHBJie- 

HHH OflHOHMeHHHX SJieMeHTOB, nOflKJimeHHblX K TO'JKaM m V. n, npHieM 
TO^iKH m Vi n SyayT paBHonoTeHUHajiBHHMH, ecjiH b sthx xo'JKax Hex 
KopoxKoro aaMbiKaHHH. Epn coBMemenHH paBHonoxeHu,HajibHbix xoqeK 
conpoxHBjieHHH oflHOHMeHHbix sjieMeHXOB CKjiajiHBaioxcH KaK napajijiejib- 
Hbie (pHC. 16 , 6 , a, é). 

ynpomeHHe cxeM ji,ojixho npoHSBOAHXbCH b cjieAyrømeH nocjieao- 





Phc. 17. CxeMU jiyqeBoro bhm fljia pac^exoB 
TOKa KopoTKoro saMHKaHHa c yqeroM hhmu- 
BHflyajibHoro HSMeHeHHa b oxflejibHBix rene- 
paxopax. 


BaxejibHocxH: 

1 . Heo 6 xoAHMO npoBepHXb, 
Hex JiH B cxeMe xoHeK oAHna- 
KOBoro noxeniiHaJia h, ecJiH 
xaKOBbie o 6 HapyjKHBaK)xcH, co- 
BMeCXHXb HX. 

2 . CjioxHXb nocjieAOBaxejib- 
Hbie H napajiJiejibHbie conpo- 
XHBJieHHH. 

3 . ripHMeHHXb npeo 6 pa 3 o- 
BaHHH JII 06 OH bbøsah b xpe- 
yrOJIbHHK HJIH MHOrOyrOJIbHHK 
HJIH Hao 6 opox. 

4 . ripHBecxH cxeMy k BH^y, 
yAo 6 HOMy ji^nn pacHexa xokob 
KOpOXKOrO SaMblKaHHH nO HH- 
AHBHAyaJIbHOMy HSMeHeHHK) B 
oxAejibHbix reHepaxopax cxeMbi 
(hjih Jiynax); xejiaxejibHO cxe¬ 
My ynpomaxb ao AByxjiyHeBoro 
BHAa (pHC. 17 ). 

5. OnpeAeJiHXb oxHocHxejib- 


Hoe peayjibXHpyromee conpo- 

THBJieHHe BCefl CXeMbl ao MeCXa KOpOXKOrO SaMHKaHHH (X^jpes). 

PeayjibTfHpyrøiAHe conpoxHBjieHHa KaxAofl cxeMH (pHc. 17 ) moxho 
onpeAejiHXb no ^pnyjiaM; 


A^H cxeMU a 
AJiH cxeMbi 6 
A^H cxeMbi e 


+ X* 

“ '^1X^2 + .'£*1**3 - 
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OBbiHHO cxeMy cboahx k AsyM jiynaM (pHC. 17 , a, 6), yHHXbiBaa 
pasHoxHHHOcxb xeHepaxopoB hjih yAajieHHOCxb oAHoxHnnbix renepaxo- 
poB. Ho ecjiH B cxeMe HMerøxca pasHOxnnHbie reHepaxopH h OAHOBpeMeHHO 
c 3 XHM oAHOXHHHbie xeHepaxopbi c paajiHHHOH yAajieHHOcxbio, xoxAa 
cxeMy JKejiaxeAbHo npHBoAHXb k BHAy, noKasannoMy Ha pHC. 17 , s. 
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B OTj^ejibHbie JiyqH TaK*e Heo6xoj;HMO Bbi^eJiaTb CHCTeMbi, 3a;i,aH- 
fibie napaMeTpaMH oTKJirøqaiomeH annapaxypbi, MomnocTbio h othoch- 
xejibHHM conpoTHBJieHHeM, CHHxpoHHbie KOMnencaTOpbi h cHHxpoHHbie 
;^BH^aTeJIH, Koxopbie HaxoAHxca 6 jih 3 ko k Mecxy KopoxKoro 3aMbiKaHHH. 

§ 20. OnPEAE/lEHME TOKOB KOPOTKOfO BAMUKAHMH 
no METOAV^ PACHETHblX KPHBblX 

PacqexHbie KpHBMe nocxpoeHu ajih pacqexHux cxeM, cHMMexpHBHbix 
oxHOCHxe.xbHO Mecxa KopoxKoro aaMHKaHHH, x. e. Bce reHepaxopu 
OAHOXanHbie H c OAHHaKOBbIMH OXHOCHXeJIbHMMH COnpOXHBJieHHHMH no 
oxHomeHHK) K Mecxy KopoxKoro aaMbiKaHHH. Ho j;eHcxBHxe.xbHHe pac- 
qexHbie cxeMH, Kax npaBH.xo, oxjimaioxcH ox BHuieyKaaaHHHx, nosxoMy 
npn pacBexe xokob KopoxKoro aaMbiKaHna no pacnexHUM KpHBUM pac- 

^*pe3~0052 

- i- 

K2 

5 

Phc. 18. CxeMa k pamery no HaAnBaAyaJibaouy asMeueHHio. 


0,151 


a 


x^f 0.053 


Xh.F 0,078 


CMaxpnsaioxcH cxeMbi cHMMexpnnHbie n acHMMexpnnnbie oxHOcnxeJibHO 
Mecxa KopoxKoro saMbiKannn. 

JXjih cHMMexpnnnbix cxeM onpejtejiHexcn o6mee naMenenne xoKa 
KopoxKoro aaMfaiKanHH b Mecxe k. 3., n xanon cnocoS nasuBaiox pac- 
nexoM no oOmeMy naMeHennio. 3xox pacnex cboahxch k xoMy, nxoSbi 
onpeji^ejiHTb oaho pe3y.xbXHpyioui,ee oxHOCHxe.xbHoe conpoxHBJienne skbh- 
Ba.xeHXHOH cxeMbi, neoøxoAHMoe onpeAe.xeHHa pacnexnoro oxhoch- 
xe.xbHoro conpoxHB.aeHHa cxcmh 




^*pe3 ^ 


(70) 


r^e S5 hom — cyMMa HOMnnajibHbix Momnocxen hcxoxhhkob nHxanna 
Mecxa KopoxKoro aaMHKanna, Mea hjih Kea. 

rio pacnexHOMy oxHOCHxe.xbHOMy conpoxHBJiennK) n no pacnexnbiM 
KpHBMM onpCy^ejiaioxca oxnocnxenbHbie xokh cooxBexcxByiomero 
BpeMenn. 

X[jia acHMMexpnqHbix cxeM (npn paaHOxnnnbix ncTonHHKax nnxaHna 
Mecxa KOpoxKoro anMUKanna) j^oaiKHO yanxbiBaxbca nnj^HBHjiyaabHoe 
HaMenenne b oXy^ejibHHX renepaxopax (hjih jiynax). 3xox cnocoO nasbi- 
Baexca pacaexoM no HHAHBH;i,yaJibHOMy HaMenenHio xoKa b oxAeJibHux 
jiyqax cxeMbi. 

OpH pacaexe no HHAHBH^yaJibHOMy HaMenenHio pacaeinyio cxeMy 
npHBo.HHx K jiyaesoH (pHC. 17, a, 6, en pac. 18, a, 6) h o^pe;^eJIHIOx 
pacaexHbie oxnocHxejibnbie conpoTHBJieuHa KancAoro Jiyaa. 
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SaMeHfiH jieflcTBHTejibHyK) cxeMy JiyqeBofl, Heo 6 xo;i,HMO coxpaHHTb 
BHaqeHHe pesyjibxHpyromero conpoxHBjienHfi h xoKopac^pe;^e;IeHHe b 
Jiyqax cxeMu, x. e. 


X, 


3 — •^*pe3.Jl - II •^*312 II 

H C<i — 


(71) 


r;ie C^, Cg, Cj,^ h x. jl,. — K094)(|)HUHeHXbi xoKopacnpeAeJieHHH b røHepa- 
xopax pacqexHOH cxømu h b jiyqax npeo6pa- 
soBaHHOH cxeMbi; 

•^*312! •^*313 — oxHOCHxejibHue conpoxHBJieHHa jiyqefi npeo6- 
I* pasoBaHHOH cxeMH; 

•^*pe3.p H Xspes.ji — pesyjibXHpyiomHe oxHftCHxejibHue conpoxHBJie- 
hhb uena pacaexHoft h Jiyaesofi cxeM. 

HsBecxHO, qxo K09iJ)(|)HuHeHXH pacnpejiejieHHa xokob oSpaxHo npo- 
nOpUHOHajIbHH OXHOCHXeJIbHUM COnpOXHBJieHHBM, a 06 iII,HH K03(|){J)HUHeHX 
pacnpe^eJieKHa ^aKHoro oxaexB^HHa c=l, noaxoMy 


oxKyAa 


„ _ -^»pea.p . „ _ -^»pes.p . „ 

Q I •^*31j ) ^4f31, 


^*pe3.p 


C. 

3 


(72) 


•^*pe 3 .p; — Haxojiaxca no pacqexHoå cxeMe h cooxBexcxBy- 

lox ycjiOBHBM (|)opMy;i (71) — (73). 

ripHMeHHxe.xbHO K npeoSpaaoBaHHUM cxeMaM K09(|x})HiiHeHXu pac- 
npeAe.xeHHH onpejiejiaioxca cooxHomeHHHMa; 

AJiH cxeMK Ha pHc. 17, a, 5 


C„ = 




“h <^^2 


c„ = 




x^l + X^2 


H.XH Cji, 


^»063.3! . Q _ ■’‘-»pe3.JI , 

X:^\ ^ 


fl.xa cxeMbi Ha pac. 17, e 


C„ 


; 


»pes.j i . Q _ '^»pe3..n . 


ji,.xa cxeMbi Ha pac. 18 


Cl — Cj 

c,= 




; C 2 


x^l -}- X^2 

*pe3(l—4) . Q _ 


X«3 + •’‘^3,pe3(l~4) 


■> -^»1 , 


X*3 + -^^jpesCl—4) 


(73) 


no.xyqeHHue oxHocHxe.abHbie conpoxHBJieHHa .xyaeå ocxaioxcH npH- 
BeAeHHUMH K oSmea SasHCHoa moiii,hocxh. 

XIjih onpeAeJieHHH oxHOCHxe.xbHux xokob KopoxKoro saMbiKanna no 
pacnexHHM kphbhm no.xyqeHHbie oxHOcnxeJibHbie conpoxHBJienHH jiynen 
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m 


Heo6xo;iHMO npHsecTH k moiuhocth HcxoqHH/oB jiyqefl 

^ _ Hpes.Ji ■. 

-^*pacq 1 — PS’ 2 p o ti i. Am 


( 74 ) 


r;i,e Sj.,, Sji,—cyMMa MomHocTeå HCToqHHKOB yx^oro Jiyqa, Mea 
HJiH Kea. sj 

nOJIfaSyHCfa OTHOCHXejIfaHfalMH paCqeXHblMH COnpOXHBJieHHHMH KajK- 
;i,oro Jiyqa h pacqexHbiMH KpHBbiMH, onpeAeJiaiox oxHOCHxejibHbie xokh 


Kaæjioro jiyqa A-aa cooxBex- 
cTByiomero BpeMeHH. 

Tok KajKAoro Jiyaa (b kh- 
.qoaMnepax) A-aa JiioSoro 
speMetm onpeAejiaexca no 
(J)opMyæ 

7^J1 = (75) 

XAe h.uou — HOMHHaJIbHblH 
xoK KajKAoro Jiyaa paaen 




Tok KopoxKoro aaMbiKa- 
HHa B xoaKe k. 3. paseH 
cyMMe xoKOB oxAejifaHfaix jiy- 
qeS A-aa cooxBexcxByiomero 
BpeMeHH 

= i till ^tji, + ••• 

-\-IiHn- (76) 

ripH BfaiqHCJieHHH yAap- 
HUX XOKOB KOpOXKOrO 3a- 
MfaiKaHHa cjieAyex yqHXbi- 
Baxfa HarpyaoqHfaie oxBexBjie- 
HHH, npHMfaiKaiomHe Heno- 
cpeAcxBenHO k xoqxe Kopox- 
Ko-ro saMbiKaHHa. yAapHfaiH 
XOK KOpOXKOrO SaMfalKaHHH 
onpeAejiHxca BejinqHHOH 



Phc. 19. Pac^ieTHbie KpHBbie fljia innoBoro xyp- 
66 reHepaTopa c aBTOMarHxecKHM peryjiaxopoM 
HanpajKeHHH. 


ly = 2,55/" + 4/Harp. 


(77) 


B npaKXHqecKHX pacqexax no pacqexHbiM KpHBbiM A.aa xyp6oreHepa- 
xopoB (pnc. 19) H A-aa rHAporenepaxopoB (pnc. 20) onpeAOJiaioxca 
OTHocHxejibHbie 3HaqeHHa tokob KopoxKoro saMfaiKaeHa /* h /*^ coox- 
BexcxBøHHo AJia HaqaAbHoro speMenH / = 0 h ycxaHOBHBUieroca Bpe¬ 
MeHH t — CO. 
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J\n?i zenepamopoD 
c ucnoHoumenbHbiMU. odMonona- 

V uKa. 



















SaTeM onpeaejiaioTca tokh b KHrøaMnepax 

r ^ hl''-, /„ = / 6 /*». ( 78 ) 

rjje h — 6a3HCHHH tok b xoaKe KopoxKoro saMUKaeHa. 

Oo naqajibHOMy xoKy KopoxKoro saMbiKanHa onpe^ejiaiox MpirtHOcxb 
S" H yflapHfaiH xoK iy KopoxKoro aaMHKaHHH. 



3 xhx BejiHqHH jjocxaxoaHO jijih BH 6 opa oxKjiioMaromeH annapaxypu 
H XOKOnpOBOflOB. 

ZlJia o 6 ;ierqeHHH Bbi 6 opa annapaxypH h yMeHbtueHHH o 6 beMa pac- 
qexHO-noacHHxejibHofl aanacKH peayjibxaxbi pacqexoB peKOMeaayexca 
CBoaaxb B xa 6 ;iHu:y. 

ripuMep 4 . OnpeaeJuiTb tokh h moiuhoctI) Tpex(|>a 3 Horo KopoTKoro saMHKaHHH 
am ToiKH K no pacxeTHUM napaMexpaM, npHBefleHHUM Ha cxeMe pHc. 21 no hhjih- 
BHftyaJlbHOMy HSMeHeHHK) TOKa. 

3 a easHCHyio MomHocTb npHHHMaeM Sg = 200 Mea, a aa PasHCHMe HanpaJKe- 
hhh fy-g = = 10,5 K«. 

ripHseaeM conpoTHsjieHHa sJieMeuTOB cHcxeMM k fiasHCHHM ycaoBHaM. 

1. renepaTopM cTaHUHH 1 n 2 

x".,r Sg 13,4 200 • 0,8 

V-w-s;-™ --To-= 

2 . FeHepaTopM cxaHUHH 3 


13,2 200 • 0.8 



3. TpaHc4>opMaT0pu CTanuKH 1 


100 


4, JlayxoOMOTOHHfaie xpanc^opMaTopM CTaHUHH 2 

_1Q,5 200 _ 

60 

5. TpexoSMOToqHue Tpaac^iopMaTopu cxaHUHft 2 h 3 c cooxHomeHHeM moiuho- 
CTefi OOMOTOK iOO/lOO/IOO 

■= 200 B-C% + B-H% + C-H%) § = ^ + 17 — 6) X 

200 

X4o;g = 0,532; 

**C = 200 B-c% + C-H% “ B-H%) 5 200 ® ^ 

X ”.0,334; 

X,H - ^ B-H% + C-Hro^^K B-C%> 5^ ^ ® 46;5 ” 


6. PeaKTopu cxanuHH 1 


10 200 f 10 \2 


*P 100 /3 . 10 . 2 \10,5 


7. PeaKTopbi cxaHiiHH 3 


^homY 10 200 ( 10 


/5^hom^hom l^pas iOO /3. 10. 3 uo, 5 


8. JIhhhh 35 Ks 


= 0,4 . 15 g = 0,98; = 0,4 • 35 g = 2,28; 


9. JIhhhh 110 kb 


X. =0,4 • 25|^= 1,63. 


= 22^ = 0.165. 


PacHexHyro cxeny CHcxeMH (pHC. 21) saMenseM cxeMofl aaMemeHHs (pnc. 22, a). 
B cxeMø (pHc. 22, a) cosMecxHM paBHonoxeHUHajibHue xohkh a h 6; end; e 
H g, cjiosiHM napajijiejibHo coeAHneHHbie conpoxHBjieHHH h noJiynHM ynpomeHHyrø 
cxeMy (pHC. 22, 6). 

CjiosiHM HocjiejiOBixejifaHO coeflHHeHHbie conpoxHBJieHHa b cxeMe (pnc. 22, 6) H 
nojiyHHM cxeMy, npHBeAeHHyio na pnc. 22, e. 




B cxeMe (pnc. 22, e) coBMemaeM to^kh £' 3,4 ti En n npeoGpasyeM Tpeyro;ibHHKH 
j^2—3 h 4—5—6 B 3Be3fly, rfle.Jiyqn: 

0,208-0,266 

»40 0,208 + 0,266 + 0.766 

0,266 • 0,766 ^ 0,208 • 0,766 _ ^ , 0-7 

-*^*60= "0,208 + 0,266 + 0,766 ~ ’ ’ * 6 o 0,208 + 0,266 + 0,766 ’ ’ 


_ »12 *13 _ 

■*"*12 ^»23 ^*31 


*12 ' *23 


*13 *23 


2,28 • 0,98 

2,28 + 0,98 + 1,63 

2,28 ■ 1,63 

2,28 + 0.98+ 1.63 

0,98 • 1,63 

2,28 + 0,98+ 1,63 


= 0,457; 
= 0,763; 
= 0,327. 


B ynpomeHHOH cxeMe, npHBefleHHOH na pHC. 22, s, c./io}Khm nocjiejiOBaTejibHO 
COnpOTHBTOHHH, H OHE BpHMeT BHfl, H3o6pa.^eHHbift Ha pHC. 22, d. Ilocjie C.lOXCeHHH 
noc.neflOBaTeJibHUX conpoTHBneHHH ofipaaoBaBiUHHca xpeyroubHHK 1 — 2—3 mojkho 

npeo6pa30BaTb b sBeasy. 

ConpoTHBjieHHH jiyqeH sKBHBajieHXHOH 3Be3flbi fiyayT paBHu: 

0,494 • 0,9745 . 0,9745 • 0,595 . 

^*10 =-2;063-=°’238; = 0.28; 

_ 0,595-0,494 _ 

*30 2,063 

riocJie sToro cxeMa npHMeT bh^, npeflCTaBTOHHbift Ha pHC. 22, e. IlpH sa,nbHeH- 
meM npeo6pa30BaHHH (pnc, 22, e, ok, s) mojkho no.xyqHTb , TpexjiyqeByio cxeMy hh- 
»HBHayajibHoro H3MeHeHHa B jiyqax pHC. 22, u, no KOTopoH onpeaeJiHM napaMerpu 
TOqKH K. 3. K. 

SaxeM onpeaeJiHM peayjibXHpyromee anaqeHHe oxHOCHxeJibHoro cohpoxhbtohhh 
^* pe3 ^ K03(|>4HrøeHTbi xøKopacnpefleJieHHH b jiyqax pHC. 22, k, a: 

0,297 - 0,346 
■*^*pe3 — 0^297 + 0,346 “ 


0,346 

' 0,297 + 0.346 ' 
0,297 

^ 0,297 + 0.346 ' 


0,538; 

0,462; 

FT = 0,384; 


Hi + ^*2 ’ 0,439 + 0,173 

Torjia pacqexHue oxHocHxejibHbie cohpothbtohhh Bcex jiyqeft mojkho onpejieiiHTh 
no ^opMyjiaM: 


•^^tJpacq 1 

Y S 

^*pe3^Jii 

ClSg 

0,16 - 125 
~ 0,154 - 200' 

= 0,65; 

X r. 


0,16 - 337.5 

= 0,705; 

«.pac'? 2 

C^Sq 

~ 0,384 - 200 

•^*pacq 3 

_•’‘'*pe3‘^ji, 

C 3 S 5 

0,16 - 75 
~ 0,452 - 200 

= 0,13, 
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s . s — COOTBeTCTBeHHO MOUIHOCTH HCTOqHHKOB nilTaHHH TOqKH KODOT- 
W JIj’ 

Koro aaMbiKaHHH I, II h III Jiynen, 

= 125 Mea; = 337,5 Mea; = 75 Mea. 


HoMHHa;ibHHe tokh Jiyqefi b KHJioaMnepax onpejjeJiHM no (j)opMyJiaM: 


/ 


jii 


/ 




I 


Jls 


5., 

_ 125 

/Sl/g 

/3 ■ 10,5 

Sj,^ 

__ 337,5 

y'si/g 

/3 ■ 10,5 

•s.. 

75 

/Sl/g 

/3 ■ 10,5 


no pacqexHbiM KpHBbiM (cm. pHC. 19) onpejsejiaeM HaqaJibHoe CBepxnepexojiHoe 

H yCTaHOBHBEUeeCH OTHOCHXejlbHOe BHaqCHHe XOKOB KOpOXKOrO BaMUKaHHH; 

JIJIH I Jiyqa npn i =0,65, /"^ = 1,52, = 1,57; 

jlJin II Jiyqa npn ;c*pacq 2 = C2=l>4. ■^*«,2 = 1>48; 

fljiH III Jiyqa npH 3 = -^*3 = 7,0, 7*.„3 = 2,7 



M 


npH Tpex(j)a3HOM K. 3. K npHuepy 4. 
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Tokh KopoTKoro saMUKaHHH, npHTeKaioinHe k Toane k. 3 . ot Kastaoro JJyaa, 
onpejiejiHTCH BejiHiHHaMH; 

OT I .nyna /" = = 1,52 • 6,85 — 10,4 /ca; 

^»1 = = 1.57 • 6,85= 10,7 m; 

OT II jiyaa /" = 7"/ = 1,40 • 18,5 = 25'8 /ca; 

= = 1.48 • 18.5 = 27,4 rø; 

OT III Jiyqa /" = = 7,0 • 4,12 = 28,8 /ca; 

= 2,7 • 4,12= 11,1 m. 

06iiiHH TDK TpexnoJiiocHoro KopoTKoro saMHKaHna: 

7" = 7" + 72 + l'z = 10,4 -f 25,8 + 28,8 = 65,0 m; 

7c = 7,„i +7 c2 + 7c3 = 10,7 + 27,4 + 11,1 = 42,9 ku. 

yflapHoe sHaaeHHe Tona KopoTKoro saMbiKaHHH 6e3 yaexa HarpysKH 

+ = 2,557'' = 2,55 • 65,0 = 167 m. ^ 

MomHocTb KopoTKoro saMbiKaHHH B T03Ke K. S?' onpefleJiHTCH no (j)opMyjiaM; 

' S" = /3 = y^% ■ 65,0 • 10,5 = 1180 Mea-, | 

Sc = /3 7c77„„„ = /3 • 49,2 • 10,5 = 890 Mea. “ 

OnpejieJieHHHX napaMexpoB tokb b to^kb k. 3 . BnojiHe flOCTaTorøo jiJia Bbifiopa 
annapaxypbi h TOKonpoBojioB. 

IJpuMep 5. OnpefleJiHTb tokh h MomHocTb TpexnojiiocHoro KopoTKoro saMbiKa- 
HHH B TO^Ke K (pHC, 2!) BO odE^eMy IfSMeHeHIiK) TOKa. 

B .naHHOM cJiy^ae Bce npeofipasoBaHna mojkho npoHSBecTH b raKOM jkb nopajiKe. 
KaK 9T0 HBofipajKeHO Ha pHc. 21, 22. .PesyjibTHpyromee OTHocHTeJibHoe conpoTHBJiel 
HHe CHCTeMU no pacneTHofl cxeMe (pnc. 22,.«) = 0,16. Toraa pacneTHoe oT-j 

HOCHTeJlbHoe conpoTHBJieHHe STOH CHCXeMH j 


.»pes'^c ^ Q^jg5^ =0,45; 


Sg ’ 200 

2-50 3-50 3,60 

0,8 + 0,8 + 0,8 ~ 

S 538 

/3 77,o, /3.10,5 



538 Mea; 

= 29,67 Ka. 


rio pacneTHbiM KpHBUM (cm. pHC. 19) onpejiejiaeM Hanajibnoe cBepxnepexoflHoa 
H ycTaHOBHBuieecH sHaaeHHH tokob KopoTKoro saMHKaHHH (7" h 7^^). Flpn 
= 0,45 /" = 2,2; = 1,95. “ I 

Tok KopoTKOro saMHKaHHH, nocTynaioiHHfl ot Bcex hctohhhkob naTanna, cootI 
BeTCTBOHHo flJiH BpeMeHH 7 = 0 H 7 = 00 fiyjieT paBen: ,| 

^‘' = ^?c.HOM = 2,2 •29,67 *^65,0««; I 

I =; 7 „„„ = 1,95 ■ 29,67 = 58 «i. I 

c 4: CO c. HOM ’ . I 


y^apHoe SHayeHHe TOKa KopoTKoro saMHKaHHH 


7y = 2,557" = 2,55 • 65,0 = 167 Ka. 

MolAHOCTb KOpOTKOrO SaMHKaHHH 


5"= /3/"77„p„ = 65,0 • 1,73 • 10,5 = 1180 Aiser; 
= /37^77„o„ = 3 • 58 • 10,5 = 1055 Afea. 
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Pi3 cpaBHCHHa npHMepOB 4 H 5 BHflHO, ^TO yCTaHOBHBIUHeCB 3Ha- 
qeHHH TOKa KOpOTKOFO BaMblKaHHB peSKO OTJIHMaiOTCH. 3 t 0 MOJKØT BO- 
gjjjjjjxb Ha Bbi6op annapaxoB h tokohpoboaob no TepMHqecKofi ycToft- 
qggocTH. HaqajibHbie CBepxnepexoÆHbie BHaqenHH roxa h moiuhocth 
K. 3. He OTJiHqaroTCfl b o6ohx CJiyqaax pacqeTOB. 

3to o6ycJiOBJieHO tøm, hto pasHOTHnHOCTb reneparopoB h pasJinq- 
Haa yflajieHHOCTb tohkh k. b. hø BJiHfler na sejiHqHHy CBepxnepexoa- 

Horo BHaqeHHfl TOKa k. 3 . 

riosTOMy B cjiyqae oflHOTHnHOCTH h oÆHHaKOBofl yÆajieHHocTH re- 
nepaTopoB ot tohkh k. s. napaMerpu KopoTKOsaMKHyTOH hciih Moryr 
6biTb c aocTaxoqHOH ToqHOCTbio paccHHTaHH no o6ui.eMy HSMeneHHK). 


§ 21. PACHET TOKOB KOPOTKOFO BAMblKAHMfl 
C YHETOM O/lEKTPHHECKOfi CHCTEMbl 
HJiM no THny BblKJlfOHATE/in (no MOLLIHOCTM 
OTK/llOHEHHfl BblKJlfOHATEJIfl) 


ripH HajiHqHH pacqeTHOH cxcmh cHCxeMbi h Bcex neoSxoÆHMbix na- 
paMøTpoB sjieMeHTOB ee mojkho paccqHTaxb tokh KopoTKoro saMHKaHHH 
B JI 1060 H TonKe no panee najiojKenHOMy MøTOAy. Ho b cjiojkhhx hjih 
oébeflHHeHHbix CHcreMax raKoft pacner ycjio>KHfleTCfl MHOJKecTBOM bh- 
qncjieHHH n npeodpaaoBaHHH. 

SnaqHTeJibHO npome mojkho paccnnTaTb tokh KopoTKoro saMHKaHHfl 
no CyMMapHOH HOMHHaJIbHOft MOmHOCTH rØHepaTOpOB^ CHCreMH Sc. hom H 
cyMMapHOMy conpoTHBjicHHio Xc AO cooTBeTCTByromeH tohkh pacneTHofi 
CHCTeMbl HJIH THOy BHK.qiOqaTejIfl, nOCpCACTBOM KOTOpOrO npHCOCAH- 
HfleTcn qacTb sjieMCKTOB pacqeTHoft cxcmh (hjih Apyrofl CHCTeMu). 
CyMMapHOe COnpOTHBJICHHe CHCTeMH B HMØHOBaHHblX HJIH OTHOCHTejIbHHX 
cAHHHnax 3aAaeTCfl oTHeceHHWM k mouj,hocth HensBecTHon cHcreMbi. 

B oqeiib moiahhx CHCTCMax hjih ecjiH CHcreMa mojkøt 3HaqHTejibHO 
yBCJIHqHBaXb CBOK) MOmnOCTb, MOJKHO npHHHMaXb Sc. HOM = CO E Xc = o 
H yqHTbiBaxb xojibKo sjieMeHXbi cbhbh HeHBBecxHOH CHcxeMbi c pacqex- 
HOH (jiHHHH nepeAaqH, TpaHC(|)opMaTopbi). 

ConpoTHBAeHHe cHCxéMH (b OMax) MOiKHO onpeAejiHXb no (|)opMyjie 



FAe Ucp — cpeAHce HanpajKeHiie b xoHice KopoxKoro saMbiKanHH ao 
K opoTKoro aaMbiKaHHfl; 

S" -MOIUHOCTb OT CHCTeMbl B TOKKC KOpOTKOFO 3aMbIKaHHfl. 

npH 

^C, HOM - CO E Xc = o BMecTO S" noACxaBJiflexcfl Sg. 

Hjih CHcxeMbi c Konequofi MOinHOCTbio conpoxHBjieHHe b othoch- 
xejibHbix eAHHHnax onpeAejineTCfl no ^lopMyjie 




CHCTeMbl c 



(80) 

(81) 
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cHCTeMbi C KOHeqHOH MOinHocTbK) jtajibHeHUiHH pacqeT BejieM 
B o6biqHOM nopfljiKe, kbk HajioJKeno Bbime, npnqeM CHCTeMa Bbiflejia- 
ercfl B OTjiejibHWH pacqeTHbtft jiyq. 

Tok b ToqKe k. b., npHTeKaroinHH ot cHCTeMbi c Sc. hom = co. onpe- 
jiejifleTCfl no 4)opMyjie 

/ 

^ > 


/ — 

® /3.t/g 


/s onpeAejiaeTCfl no éasncHOMy HanpflxeHHio b TonKe k. 3. 


Piic. 23. PaciCTHaH cxeua cHcreMH -100Ml 


K npHMepy 6. 

Z^25M8m(£h^^ „ 
C0Sr-0,8X. /( 5 

^‘10%oUkOOO% 

1x50 MSfkjy^ -CD— —“ 

/;,10,5hO 

C0Sf=0f' 315 mm WkS 
X'ftm Uh%-I2.B% 


)C0S<f=0,8 

X^/0,23 




\Sc-l50Mdm 

)C0Scp^0,8 


LSrfæOMBm 

^X^/0,25 ' 


Ecjih HeHSBecTHan CHcreMa xapaKTepHsyeTcfl tojibko thoom bwkjiio 
qaTejifl, to pacneT tokob KopoTKoro saMbiKaHnn b to^kø k. 3. BøfleTC 
B cjiøAyiomøM nopHAKø: 

1. rio CnpaBOnHblM AaHHblM HaXOAHT MOmnOCTb OTKAlOqøHHfl SoTK 
flaHHOrO BblKAKWaTØAfl. 

2. PaccnHTbiBaioT MomnocTb KopoTKOro saMbiKaHnn S", bsb ot h 3 
BØCTHOH CHCTØMbl HAK CTaHUHH 6ø3 yqØTa MOIUHOCTH CHCTØMbl, HaXO 
ABIHeHCfl 3a BblKAIOqaTØAØM. 

3. OnpØAØAflIOT MOmnOCTb KOpOTKOrO SaMbIKaHHfl OT HØH3BØCTHOH 
CHCTØMbl 3a BblKAIOqaTØAØM, KOTOpaH OnpøAØAHTCH paSHOCTblO 

Sc. HeH3B — SoTKJI S c. H3B • (83) 

4. no MOmnOCTH KOpOTKOrO SaMblKaHHfl HCH3BØCTH0H CHCTØMbl Onpø 
flØAflIOT COnpOTHBAØHHØ 3TOH CHCTØMbl nO 4)OpMyAØ 


72 





B flajibnefimeM pac^ex tokob KopoTKoro saMHKaHHH BeAerca b o 6 biq- 
hom nopBAKe b npeanojioJKeHHH, bto nepHoAHqecKafl cocraBJiBromaB 
TOKa OT CHCTeMbl nO BpeMCHH He HBMeHfleTCfl. 

npuMep 6. Paccmran tokh Tpexno/riocHoro KOpoTKoro saMbiKanHH cncreMu, 
npHBeaeHHOft na pHC. 23 , b Towe K c yqeTOM uHjiuBHjiyajrbHoro mMemutia tokh. 
^' BasHCHyro MOiUHOcTb npHHHMaeM Sg = 100 Msa h OasHcnoe HanpHHceHHe t/g = 

= 10,5 Kfi. 

Bce conpoTHBJieHHH pacaeTHoft cxeMu npHBoflHM k OasncHUM ycjioBHHM: 

1) nepe^aq 


x „ = 0 , 4-60 • -T— = 0 , 182 ; 
»Jij 1152 


= 0 , 4 . 100 -= 0 . 313 ; 
= 0.4 • 55 ■ J^ = 0 , 17 ; 


2) peaKTOpOB 


:0,4 • 90 • i^=0,27; 


= 0.4 ■ 60--j-^ = 0,182; 


V/o ‘^6 10 100 

100 • ~ 100 ■ /3 . 10 . 2 ^ 


3) renepaTopoB 


^d% 5g 12,6 100 - 0,1 

’'*ri24 ~ 100 ■ ~ 100 ■ 25 

V 13.2% 100 • 0.8 __ „ o; 
**■3 100 '50 


4) TpaHc4)OpMaTOpOB 


5) CTaHUHH 


100 > 

*»TPio 100 ■ 31,5 ’ 

12,5 109 

■^»Tpii — 100 ■ 31.5 

_ =0.23 - 0,183; 


_ 0 25-1®5jL^-0 1- 

•**CT8 —0’23 200 ’ 
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6) cHCTeMU 


SaMeHHM paCTeTHyio cxeMy (pHC. 23) cxeMoft saMeLnenna (pHC. 24, a): 

= 0.121 + 0.528 + =1.0; 

^*67 = 0.182 + 0,528 + = 1.51; 


i>,182 + 0,121 + 


0,182 • 0,121 


Pa 3 Be;ieM Bepinnny 7 xpeyrojibHHKa 7 ab (pHc. 24, a), cjiojkhm napaJiJiejibHue 
conpoTHBJieHHfl H paccMoipHM 3Ty aacTb cxeMM Ha pnc. 24, 6, b Koiopoft npeo6pa- 
syeM sBesAy S, 7 ac {pnc. 24, e) b xpeyrojibHHK h cjiojkhm napajijieTibHwe conpo¬ 
THBJieHHfl (pnc. 24, 6): 

x^abi = 0.17 + 0,109 + = 0,401: 

0 , 122.1 


= 0,109 +0,15I 

X \] X = ' 0’^ — 0 094' 

"^*8 11^*7 1,51 + 0,1 ~ 


.0,17 + 0,15 + 


0,17 • 0,15 


PasBejieM BepmnHy 5, 7 TpeyrojibHHKa 6, 7 ac hb pHC. 24, e, nojiynnM ynpoipeH- 
Hyio cxeMy, npeactaBJieHHyio Ha pnc. 24, a, b KOTopoft cjiojkhm napaJiJieJibHwe 

COnpOTHB.TCHHfl 

/ . II 0,183 • 0,401 

- ^ 0.m . II. _ 


K C,2= 0,524 0,476 


Xf 0,185 
.<>—+ 11111 ^ 


ynpoineHHH ee k npHMepy 6. 



*5 11 *6.7 0,183 + 0,401 “■ 

,, 0,313 • 0,554 „ „ 

^*ao\\^^a'o’ 0,313 + 0.554 

,, 0,094 • 0,355 

■**8,7 il **6,7 ” 0,094 + 0,355 “ 

npeoOpasyeM rpeyrojibHHKH 1 2 3 n 
abc ynpomeHHoft cxømu (pnc. 24, d) b 
BBesflbi c jiynaMH: 

0,212-0,182 

■^*01 0,212 + 0,2 + 0,182 ’ ’ 

_ 0 , 212 - 0,2 _ 

**62 0,212 + 0,2 + 0,182 
0,182-0,2 

**03 0,212 + 0,2 + 0,182 

_ 0,318-0,29 _ 

**oa *»oc 0,926 j.jyyo, 
0,318 - 0,318 _ 

**o6— 0,926 

Cjiojkhm nocjiefloBaxeJibHbie conpoTHs- 
jieHHH cxeMbi, HBoCpaHceHHOH HapHC. 24,a, 
H noJiyHHM pHC. 24, ac. 
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CjioacHM napaMeJibHbie conpoTHBJieHHsr 

0.196-0,139 

•*#5. 6. 7 Ir #6, 7, 8 0,196 + 0,139' ’ . 

B cxeMa npHMer BH;^, HSoepaaceHHMH na pHC. 24, 3 . 

B 3TOH cxeMe cjiojkhm napajuiejibHue u ^ocJIe;^OBaTeJIbHbIe conpoTHBjienHa 

II *.4-s = 0.124 + 0,109 = 0.233. 

X5,ajrbHeHmee ynpoiuenHø npejicTasJieno na pHC. 24, u, k, a, m, 

0,29-0,233 

•*»4-8II-**3 0,523 0,129. 

>1 0,2-0,22 

*» 1.2 11 *»3-8- 0,42 =^0-10^- 

0^pe;^e/IHM KostfjcjjHUHeHTbi TOKopacnpe^eJieHufl b oxBeTBjieHHHX. 
no cxeMe na pac. 24, k 

■*»3—8 0,22 „ 


rio cxeMe na pHC. 24. u 


no cxeMe Ha pnc. 24, s 

r - r *» 5-8 0,065 + 0,081 __ 

' ^*6-8 + *»4 . ’ 0.065 + 0,081 + 0,8 - Ø’Ø'lØl^' 


Hb pHC. 24, OK 


Hb pHC. 24, a 


^ ■ 0,065 + 0,081 + 0,8 “ 0.2233. 


n 1 ‘^Q 

' ■ 0,139 + 0,196 "" 0,0926; 


0,196'+ 0,39 


0,2233 = 0.1307. 


12(6, 71' — l26_a 


0,1307 = 0.0287; 


l 2 (e, 7)" — C5 


’ *»5+ *»6,7 0,5 

TorAa cyMMapnasr sejiHHHHa 

Cs, 7 = 0,029 + 0,0287 = 0,0577. 

Hb pHC. 24, e 

^*4 0,122 


0,0926 - = 0.029. 


C-, (5) = Cg, 


= 0,0577 = 0,0575; 
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H3 pHC. 24, 6 

C-! (8) = Cs (7) 

143 pHC. 24, a 

C'j — Cy -j” ^7 (s) “ 0,0575 -f- 0,0633 — 0,1208. 
npHHHMaeM HCKyccTBeHHyK) Tpexjiyqesyro cxeMy (pHC. 24,«). 
B I Jiyq BXOflflT reHepaTopbi 1,2 c MomHOCTbio 
50 


Sj = — = 62,5 Mea h cooTBexcTBeHHo Cj 


0,524. 


II Jiyq COCTOHT H3 CHCXeMbl 7 c MOmHOCTblO 

S„ = 1800 Mea h C, 


0,1208. 


lYltSU ti : 

B III Jiy’i BXOflflT Bce ocxaJibHbie ncToqHHKH (3, 4, 5, 6, 8) c o6uieH Mom- 

HOCTbK) 

„ 50 50 , 100 , 150 ^ 200 _ 

0,8 0,8 0,8 0,8 0,8 


1 

11 

,-C„ = l- 

- 0,524 ~ 

■•0,12 08 

OTHoCHxeJibHbie conpoTHBJieHHH JiyqeH; 


_ •^*pe3 _ 

0,105 

62,5 

, - 

*pacq I 

Cl Sg 

“ 0,524 ■ 

100 ■” 

„(3) 

'''*pe3 “^II 

0,105 

1800 

'‘■^pacq II 

^11 ^6 

“ 0,1208 

100 “ 

„(3) _ 

''"»pea '^III _ 

0,105 

682,5 

'^»pacM III 

*-III ‘^6 

~ 0,3552 

100 


HoMHHBJibHbie TOKH jiyqeft 6 yayT paBHU: 
5, 62,5 


Lr = 


/Sl/g /3 • 10,5 


= 3,6 Ka; I 


1800 


/3I/g /3.10,5 


100 Ka\ 


‘^111 


682,5 
y-^ • 10,5 


39,5 Ka. 


flaJibHeHuiHH pacqeT Tpex(J)a 3 Horo KopoTKoro saMUKauHa npoBe^eM b Ta 6 jiHqHoH 
4)opMe (Ta6ji. 8). 


TaCAutia 8 


Pacqex tokob KopoTKoro saMWKaHHH k npHiwepy 6 


PacqeTHbie flaHHbie 

JlyHH j 

OXHOCHTeJIb- 
1 Hbie TOKH 

I ^eficTBHTejibHbie tokh, Ka 

Uc 

Ke 

1 5 
•^6 
Mea 

■^»pea 


s. 1 

Mea 




H 

m 

I" 

D 


10,5 

100 

0,105 

/ 

II 

III 

62,5 
180,0 
! 682,5 

0,524 

0,1208 

0,3552 

0,12 

15,7 

2,02 

8 

0,5 

2,75 

0,538 

3,6 

100,0 

39,5 

28,8 

6,40 

19,7 

9,9 

6,4 

21,3 

- 

CyMMapHblH TOK B TOqKe K. 3. 

1 54,9 

1 37,6 

141 
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npuMep 7. PacCTHTaTb tokh TpexnojnocHoro KopoTKoro saMUKaHHfl^B To'iKe Ki 
(pHC. 25). PaftoHHafl CTaHUHSi coeaKHena c CHCTeMoft 6ecKOHeTOO 6ojibmofl moiuhocth 
Ha HanpHHceHHH 220 Ke u c HensBecTHoft CHCxeMoft Ha npoxaxeHHH MO ks bhkjho- 
qaxejieM xnna BBH-110 c oxKjnoHaeMOH MouiHocxbio 4000 Mea. 

B CHCTøMe H Ha cjaHHHH ycxanoBjieHbi xypOoreHepaxopbi. 3a OasHCHyio moih- 
Hocxb npHHHMaeM Sg = 200 jWea. BasHCHoe HanpflxeHHe npHHUMaeM l/g = 220 /c3 
K 2 H t/g = 115 Kå Kl- 



Ko 3 lJ)(|)HHHeHT BWrOjlHOCXH aBTOTpaHC(J)OpMaTOpOB a = 0 , 5 . 
ConpoxHBJieHHø aJieMenioB CHCxeMbi ^pHBo;^HM k OasHCHWM ycJiOBHHM: 
i) renepaxopoB 


X 




HiZ 200 • 0,9 „ o,. 

100 ■ 100 ’ ’ 


2 ) 06 MOXOK HHSKOrO HanpHHteHHH aBXOXpaHc 4 )OpMaTOpOB MOmHOCTbK) 240 Afsa 

— J—{ b-h% c—h% _ j ^ 


200 V 


■U. 


K B-C% / 5 


200 \ 0,5 + 0,5 ’ / 240 ’ ’ 

cpe;^Hero HanpnaceHHfl 

1 /,, , c - H% B - H%’\ ■^6 

^ ^ /Sc' 

• fira. 18,2 10,7\ 200 

2001’®"^ 0,5 0,5/ 240 ’ 


BbicoKoro HanpflxeHHa 


200 


-onn ^kb-c% + 


•^K c - H%^ ^6 
a /Sb' 


1 

200 


10,7 18,2y200 ^ 
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3) aBTOTpanci^opMaTOpa 120 Mea, KOTopuS paCoTaet b cxewe ksk nByxoOMo- 
TOBHbiH TpanCcJlOpMaTOp, 

^ ^kB-c% ?55-_ni72 

* 7 - 100 100 ■ 120 ’ ’ 

Toro BTO B ^laHHOH cxøMe oOMOTKa HHSKOro HanpaaceHHa paOoTaeT KpaTKO- 
BpeweHHO H BepoaTHocTb C0Bna;ieHHa k. 3. b stot MOMem ne yaTena; 



4) iHHHHH CSaSH c CHCTeMOH s = oo 

X*, = 0,4 • 100 ~ = 0,151. 


PacaeTHyio cxemy (pac. 25) saMenaM cxemoft saMemenaa (pac. 26, a) B ynpo- 
cthm (pac. 26, 6, e a a). CoBMecTaM ToaKa a a 6, cjiojkhm napajuiejibaue conpoTHB- 
fleHHB H noflyaHM pesyabTapyioinee OTHocHTeJibHoe conpOTasJienae 




0,151 • 0,201 
0,151 +0,201 


+ 0,053 = 0,14. 
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OTHOCHxejibHoe conpoTHBJieHHe Jiyqeft cxeMbi (pHC. 26, d) 


** 1,2 — •** 1,2 + -**3 + 


•**4 ■ 

TorAa 


■ -{- X,j.3 + 


•** 1 , 2**3 

**4 

,^*4**3 


: 0,201 + 0,053 + 


0,201 • 0,053 
0,151 


: 0,324; 


= 0,15! + 0,053 + = 0,244, 


0,201 


C, ,= 


^*1,2 
**Pe3i _ 
Xii 


0,14 
" 0,324 ^ 
0,14 
0,244" 


= 0,43; 
0,57. 


H,Jia Jiyqa 1, 2 (pHC. 26, d) 


**pacq 1,2 ' 


0,14 (2 ■ 100) 
‘ 0,43 ■ 200 ■ 0,9 


= 0,36. 


no paCaeTHfalM KpHBUM, npHBeAeHHblM Ha pHC. 
t—0 HaaaJIbHblH OTHOCHTejIfaHWft TOK /*j _2 = 2 

200 


19, 


= /„ 


npH **pacql ,2 = 0,36 AJJH 
KU. HaqaÆfaHufl tok I" ^ == 
S^, 

• 2,8= 3,12 Ka, TaK KaK I 


'jii 2i>o« *1.2 1/3.115.0,9 ’"'’“ 'J'i,2BOM 

Jljiii Jiyna 4 tok k. 3 . onpeneJiHTca h 3 ycJioBna, hto S^, = od, xorna S,„^ = S" 
H I _= /c 


‘ aaC v' /-T. 


200 


= 4,1 m. 


/3 ■ f^6**4 -/S • 115 . 0,244 

HaaaJibHoe 3HaqeHHe TOKa h moiuhocth k. 3 . ot H3BeCTHOH CHCTeMW 
^H3B,c = ■^~c + ^ 1,2 ~ 0,12 + 4,1 = 7,22 Ka; 


TOHKe Kl 


5" = 


V 3 




6^ H 3 B. C 


= y ^3 ■ 115 ■ 7,22 = 1430 Mea. 


MaKCHMaJIbHaa MOIUHOCTb KOpOTKorO SaMUKaHHa OT HeHSBeCTHOH CHCTeMU 3a 

BUKJiroaaTeaeM b tohrø Ki 

S" ^ = 4000 — 1430 = 2570 Mea. 

Torna oTHocHTe^bHoe conpoTHBJieHHø, npHBefløHHoeK 6a3HCHbiM ycÆOBaaM HeH 3 - 
BecTHOH cacTeMU, onpeneJiHTca no 4>opMyÆe 

•Sg _ 200 _ _ 

**H. c 2570 

KopoTKoe BaMUKanne b Toane K 2 (cm. pnc. 25). YnpoinenHaa cxøMa 
Ha pHC. 26, e nonoJiHHTca eiue o;ihhm Jiymm HeHSBeCTHOH CHCTeMH ^) h cxeMa 
npHMBT BHA (pHC. 27, fl), B KOTOpOM pe3yÆfaTHpyK)IHee OTHOCHTeÆfaHOe ConpOTHBJIe- 
HHØ (pHC. 27, 6) 

_0,201 ■ 0,151 (0.053 + 0.078)_ 


^1,2 “ 


0,201 • 0,151 + 0,201 (0,053 + 0,078) + 0,151 (0,053 + 0,078) 
Ko3^$HaHeHTbi TOKopacnpeAeJieHHH jijih Jiy^eu: 

^:[;pe3 _ 0,052 

'*^*1,2 ~ ^-201 
^ ^;{;pe3 _ 0,052 

''';{:pe3 _ 0,052 


; 0,052. 


: = 0,206; 
: = 0,344; 
= 0,396. 
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PaiqexHoe oTHOCHtejibHoe conpoTHBJieHwe ;iyqa I, 2 

*'*pe 3 ^^ 1,2 0,052 2-100 ,,„0 

^*pacql, 2 -Cj^^ • Sq " 0,26 " 200 • 0,9 ’ ' 

rlO KpHBOH (CM. pHC. 19 ) npH ^^pacH 1 ,2 = BpeMCHH 1 = 0 H t = oo 

■^*1,2"^’^’ ^*ool ,2 ~ 


o --1 




Lo 


C 30 -- 


*pe3 

W 

c^-t 

6 


Phc. 27 . ynpomeHHbie cxeMbi; 

a — TpexjiyqcBan ^jih to^kh Ki'y 6 — peay^ibXHpyioinero conpoTHBJieHHH. 


Tokh k. 3. B ToqKe Kz or Jiyna I, 2 


Il o = II, o/.. 


= 4,4 • 0,56 = 2,47 ku; 


I„i 2 — 2.35 • 0,56 = 1,26 ko-, 


H- -"1,2 


200 


B. JIl,2 


■/ 3 - 1^6 /3 • 230 • 0,9 


= 0,56 Ka. 


Tokh k. 3. ot ,xyHa 4 h nensBecTHOft CHCTeMW onpefle-UHiCH no ycTOBHso, hto 
/' = /oo, T. e. 

I I” 209 Q oo 

/~3 = h = —-- = — 7 =-:-r- = 3,32 m; 


/3 • /3 • 230 • 0,151 

200 




/3 • 230 • 1,31 


3,83 Ka. 


Tokh k. 3 . b lOHKe Kz ot Bcex .ryqefl 

/k. = ■^'1,2 + ^»4 + ^ooH. c = 2,47 + 3,32 -f 3,83 = 9,62 rø; 
7ooK, = •''001,2 + /004 +/ooH.c= 1-26 + 3,32 -4-3,83 = 8,41 «:a; 
iy = 2,55/^^ = 2,55 • 9,62 = 24,5 ku. 


22. OnPEAE/lEHHE TOKOB KOPOTKOTO BAMbIKAHHfl RPH 
AByxnO/lKDCHOM KOPOTKOM BAMbIKAHHH 

MexonH onpe;ie,jieHHH tokob KopoxKoro saMHKaHHH npn xpexno- 
tiiochom saMUKaHHH pacnpocxpaHHioxcH h na jUByxnojiiocHoe KopoxKoe 
aaMHKaHHe. 

CjieAyex HMexb b BHjiy, mxo HHjiyKXHBHue conpoxHB-JieHHH npHMoå 
K oSpaxHOH noc,JienoBaxejibHocxeH Bcex sjieMenxoB (xpoMe BpamaroiiiHxcH 
MaiuHH) paBHbi, X. e. x\* = X 2 *- SHaoeHHa X 2 * A-«« cHHxpoHHUx Ma- 
uihh oébiqno npHBOAHxcH b cnpaBOOHHX Maxepnajiax. Flpn oxcyxcxBHH 
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9THX BeJIHMHH B CnpaBOBHHX MaTepHaJiaX HX MO>KHO npHHHMaTb paBHbl- 
MH Typ6oreHepaTOpOB h HBHono^iiocHbix MauiHH c ycnoKOHxeJibHbiMH 
oéMOTKaMH Xz* — \,22x"d, flJiH HBHOnojirocHbix MaiuHH 6e3 ycnoKOHtejib- 
Hbix o 6 motok X2* = l,45xa. 

PesyjibTHpyiomee conpoxHBJieHHe cxeMbi saMemenna np« jiByxno- 
;iiocHOM R. 3. 6yAex paBHo cyMMe pe3yjibXHpyiomHx conpoxHBJieHHØ 
npHMOH H o6paxHOH nocjieflOBaxejibHocxeH, x. e. 

“ ^]^pe3 "T~ ■^2*pe3' (85) 

PacaexHbie conpoxHBJieHHH h oxhoch- 
xejibHbie xoKH onpe;iejiHiox no pacaexHbiivi 
KpHBbiM B xaKOH >Ke nocjieflOBaxejibHocxH, 
KaK H npH xpexnojiiocHOM k. 3. nojiyaeH- 
Hbie OXHOCHXejIbHhie XOKH HJIH XOKH B KH- 

jioaMnepax yMHOKarøx na y 3. 

L(ejiecoo6pa3HO BHHHCJiaxb xokh flByx- 
nOJlIOCHOrO KOpOXKOrO 3aMHKaHHH XOJlbKO 

npH x^pacq < 0,6. B 3X0M cjiynae ycxano- 

BHBUJHHCH XOK KOpOXKOrO SaMbIKaHHH 6oJIb- 
me, HØM npH. xpexnojiiocHOM saMbiKaHHH. 
rio OojibiueMy 3HaqeHHio xokob KopoxKoro 

3åMbIKaHHH BblOHpaiOX aHHapaXbl HJIH XOKOnpOBOAbl. 

UpuMep 8. Onpefle.^HTb tokh ;nByxnoffiocHoro" KopoxKoro saMbiKaHHH b To^Ke 
K pacqeTHOH cxeMu (cm. pHC. 21). 

B 9T0H cxeMe saMemenHa sce conpoTHB.aeHHH o6paTHOH noc.aejiOBaTe.nbHocTH, 
KpoMe renepaTopoB, ocxaioTCH npe»HHMH. npeflno.aojKHM, > 1 X 0 b pacxeTHOø cxeMe 
Haxo;HHTCH TO.abKO Typ6oreHepaTopu, Tor;r(a pe3y.abTHpyK)iii,ee OTHOCHTe.abHoe conpo- 
THB.aeHHe o6paTHOø noc.ae;iOBaTe.abHOCTH 

■* 2 *pe 3 “ ^’^®'*l*pe 3 ~ ■ 0,16 = 0,202. 



n 


'^*pe3 ^ 

o ..Iimi, ^-i 

K 

5 

Phc. 28. CxeMu pesyjibTHpy- 
lomero conpOTHB.aeHHH npw 
flByxn0.aK)CHOM K. 3 . 


Pe3y.abTHpyK)inee OTHOCHTe.nbHoe conpOTHB.aeHHe flByxnoJirocHoro KopOTKWo sa- 
MHKaHHH paBHO cyMME conpoTHB.aeHHØ npHMoø H oSpaxHoø noc.aeAOBaTeffi>HOCTeø' 
(pHC. 28, a, 6) 


y{2) . 

'''^pes 


^l*pe3 '''2:f!pe3 


= 0,16 4- 0,202 = 0,362, 


rfle .*i*pe 3 = 0,16 — OTHOCHTe.abHOe pe3y.abTHpyioiii,ee conpoTHB.aeHHe Tpexno.aK)CHorj 
KOpOTKOrO 3aMUKaHHH H3 BpHMepa 5. 

TOKopacnpe;ne.aeHHH h moiii,hocth Jly^e^^ 6ynyT xaKHMH ace, Kai 

B npHMepe 5. ' 

0,362 125 


*(2) , __ 

**pacql 0,154 200 


o = 


0,362 337,5 


0,384 

0,362 


200 

75 


= 1,47; 
= 1,58; 


y\^) __!j_r _n 9Q4 

*Pac>i3 0,462 200 ’ 

Ilo KpHBMM (CM, pHC. 19) MaXO^HM OTHOCHTe,abHbie TOKH JiynSK H nOCJieayrøfflHfil 
paciex 6yiieM BecxH b Ta6,aHq;HOø (|)0pMe (Ta6,a. 9). 
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TadAUlfa 9. 


PacHCT HByxnoJiiocHoro KopoTKoro saMWKaHHn k npHMepy 8 


JlyMH 

ToK Jiyqa, 
KU /jj 

PacHeTHoe 
conpoTHBJie- 
HHe Jiy^ia 
+*pacq 

OTHOCHTeJlbHbie 

TOKH 

K034)(|3HIlHeHT, 
yKHTblBaiOmHfi 
BHA KOpOTKOrO 
saMbiKaHHH 

m 

Ae 0 CTB HTe JibH iHe 
TOKH, KU 

1 

1 1 * 0 , 1 

r 

1 

1 

6,85 

1,47 

0,67 I 

! 0,76 

' /3 

7,9 

8,95 

2 

18,5 

1,58 

0,62 

0,68 

/3 

19,9 

21,8 

3 

4,12 

0.294 

3,5 1 

2,3 

/3 

2,48 

1,64 

CyMMapHbie tokh b roiiKe KopoxKoro saMbiKaHHH 

5,26 

1 47,15 


§ 23. OnPEAEJlEHME TOKOB KOPOTKOfO SAMblKAHHH C VMETOM 
nOAnHTKM OT CMHXPOHHblX H ACMHXPOHHblX ABWrATEJlEM 


Bo.JibiiJoe BjiHHHHe Ha BejiHHHHy HaHajibHoro xoKa KopoxKoro saMbi- 
KaHHH OKaSblBaiOX aCHHXpOHHue H CHHXpOHHbie flBHXaXejIH, ecjIH OHH 
noflKjiioqeHbi 6 jih3Ko k Mecxy KopoxKoro saMbiKaHHH. 

HsBecxHO, qxo CBepxnepexoAHHH xok ox acHHxpoHHHx .^BHraxejien 
npH KOpOXKOM SaMUKaHHH Ha HX BblBOAaX MOJKHO OnpejjejIHXb no 
4)opMy.jie 


r 


a 

a 


OA 

0,2 


/ 


A. HOM 


= 4,5/,. 


HOM> 


( 86 ) 


rjie a = 0,9 — cpe^nee snanenHe oxHocHxejibHOH a. fl. c.; 

x*,. a = 0,2 — cpejiHee SHanenne oxHocHxejibHoro conpoxHB.xeHHH. 
AnajiorHHHO ox cHHXpoHHHx flBHxaxejieH 


5,5/,. 


(87) 


rjie Elf^,c= 1,1 — oxHocHxejibHaH a. c. cHHxpoHHoro ABHraxejia npH 
cos cp = 0,8. 

y^apHoe SHaneHHe xoKa KopoxKoro saMbiKanna npH pacno.jio>KeHHH 
cHHxpoHHbix H acHHxpOHHHX flBHxaxejieS He^ajieKO ox Mecxa Kopox¬ 
Koro saMbiKaHHH onpejtejiHXCH 4’opMyjioH 

ly = ky^2 /r + Vs /,. a + "j/'S /,. c 

HJIH 

iy = 2,55/; + 14/,. C. HOM + 6,5/, 

. a. aoM» (88) 


TAC ky — yAapHUH KoacJ)<|)HH,HeHx. JXjih cHHxpoHHUX ABHraxejieH Æy=l,8. 





Fmea nnman 

BblbOP AnnAPATYPbl 


§ 24. 0BU4ME CBEAEHMfl 

SjieKTpoxexHHHecKHe annapaxM aojikhu o6ecne'XHBaxb Hafle>KHyK) 
pa6oxy npn HOMHHajibHbix pe>KHMax h npn pe>KHMax KopoxKHX 
saMbiKaHHH. HaAe>KHaH pa6oxa annapaxoB npn HOMHHajibHux pe>KHMax 
o6ecneMHBaexcH npH npaBHJibHOM Bbi6ope ero no HOMHHajibHOMy xoxy, 
HanpH>KeHHIO, HHayKXHBHOCXH, K03Cj)<|)HUHeHXy XpaHc4)OpMauHH, KJiaccy 
XOMHOCXH H X. A- B SaBHCHMCX^XH OX HaSHaMeHHH, XHBa H KOHCXpyKUHH 
xoro HJiH Apyroro annapaxa. HaAe>KHOH pa6oxbi annapaxoB pac- 

qexHBH xeMnepaxypa oKpyMcaroinero BosAyxa AOJi>KHa 6bixb 35°C. 

npH xeMnepaxype oxjia>KAaioiii,eH cpeAW 6ojibmeH 35°C BejiH^Hna 
AJiHxejibHO-AonycxHMoro xoKa AOJi>KHa ébixb yMenbuieHa ao SHaMenHH, 
npH6jiH>KeHHO onpeAe.JiHeMoro cooxHomeHHeM 



XAe h — A-JiHxejibHO AonycxHMHH xok npH AeficxBHxejibHOH xeMnepaxype 
0Kpy>KaK)in,eH cpeAM, °C; 

i UOM — HOMHHajibHbiH XOK DpH xeMnepaxype oKpy>KaiomeH cpeAU 
35°C, a HJIH KW, 

6 — AOHcxBHxejibHaH xeMnepaxypa oKpy>Kaioni,eH cpeAti, °C; 

6h — AonycxHMan xeMnepaxypa xoKOBeAyiHHX nacxen annapaxoB 
(ajih KOHxaKXoB pasbCAHHHxejieH h BUKJiioHaxejieH 75°C, a-^ih 
K a6ejieH 60—SOX h x. a-)- 

KpoMe xoro, npH Bbi6ope annapaxoB h xoKOBeAyuiHX qacxen cjieAvex 
yHHXbiBaxb B03Mo>KHbie neperpysKH hx. JXjih uenen renepaxopoB Heo6- 
xoAHMo yHHXbiBaxb AJiHxejibHoe noBbimenne HOMHnajibHorø TOKaHa5% 
npH noHH>KeHHH HanpH>KeHHH na 5% ox HOMHnajibHoro, 

cHJioBbix xpanccJiopMaxopoB AonycxHMa neperpysKa na 30—40% 
B saBHCHMOcxH OX K03(|)^Hn,HeHxa sanojineHHH cyxoHHoro rpa(|)HKa na- 
rpysKH H sa cnex HeAorpysKH b jiexnee BpeMH. 

C6opHbie UJHHH Heo6xoAHMo BbiOnpaxb c ynexoM B03Mo>KHoro xoko- 
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pacnpejiejieHHH b hhx npH pasjiHMHUx pe>KHMax pa6oTu ycTaHOBKH. 

B MOIUHUX pacnpe^iejiHTejibHux ycxpOHCTBax 6ojibmoH jiJiHHbi c ue- 
jibK) 3K0H0MHH MaxepHajia MO>KHO Bbi6Hpaxb lUHHbi cxyneHHaxoro ceqe- 
HHH. OuJHHOBKH K MajIOMOmHblM annapaXBM H npHCOejlHHeHHHM (MajlO- 
MoiUHue noxpe6HxejiH, HaMepHxejibHwe xpaHceJiopMaxopbi HanpH>KeHH3 
H X. ji.) MOJKHO Bbi6Hpaxb KpyrjiOFO ceneHiiH hjih cxajibHHe. 

HonycxHMbie HarpysKH Ha ujhhh npH hocxohhhom xOKe 6yAyx He- 
CKOJibKO 6oJibme npHBej^enHbix b xaxajiorax BCjieacxBHe oxcyxcTBHH 
HB.xeHHH noBepxHocxHoro 3cJ)<|)eKxa. npH ropHaOHxajibHOS npOKJiajiKe- 
uiHH (npHMOyrojibHOro ceneHHH) njiauiMH Ha onopHbix HSOJiHxopax 
j^onycxHMaa narpysKa no KaxajiojKHHM flanHbiM j^oJijKHa 6bixb yMCHb- 
mena na 5% ajih ujhh c lUHpHHOH hojioc m 60 mm u na 8% 
ujHH c lUHpHHOH HOJIOC 6ojibme 60 MM BCJie/icxBHe xyfluiero oxjia>Kjie- 
HHH IHHH. 

npH nepeMeHHOM xokc uiHHbi 6ojibmHx ceqenHH AOJi>KHbi BbiOHpaxbCH 
c ynexoM HBJienHH nOBepxHOCxHoro 34x|)eKxa. Ecjih xeMnepaxypa ok- 
pyiKaiomero Boa^yxa Menbiue 35°C, xo pafioHHH xok annapaxa corjiacHO 
OCX MOiKHO yBejiHHHXb Ha 0,5% na Ka>KAi»!H rpajiyc nOHHiKeHHH tcm- 
nepaxypbi (ao 20% ox HOMHHaAbHOro xoKa). npH BH6ope annapaxoB 
neoOxoAHMO xaKjKC yqnxbiBaxb mccxo hx ycxanoBKH. 

Annapaibi H xoKOBeAymne qacxH noABepraroiCH BOSAeScxBHio xokob- 
KOpoTKOro aaMbiKaHHH, nooxOMy hx hcoOxoahmo npoBepHXb na xep-' 
MHHeCKyiO H AHHaMHHecKyiO yCXOHHHBOCXb XOKOB KOpOXKOrO SaMbl- 
KaHHH. 

npaBHAaMH ycxpOHCXBa ojieKxpoycxanoBOK no pejKHMy KOpoxKoro> 
aaMbiKaHHH AOnycKaexcH ne npoaepHXb na xepMHnecKyio h AHHaMH- 
necKyio ycxoiiKHBOCxb cjiCAyiouiHe OJieMenxbi oaeKxpHHecKOH uenn: 

а) annapaibi h hpoboahhkh, samHmaeMbie naaBKHMH npeAOxpaHH- 

XeAHMH c HOMHHaAbHblM XOKOM BKJlIOHHXeAbHO AO 60 fl; 

2) annapaxbi h hpoboahhkh, samHuieHUbie naaBKHMH npeAoxpaHH- 
XeAHMH c TOKOOrpaHHHHBaiomHM' ACHCXBHeM OpH JII 060 M HOMHHaJlbHOM 
XOKe; 

3) annapaxbi h npOBOAHHKH, aaiuHmeHHbie naaBKHMH npeAoxpaHH- 
XejIHMH, HeaaBHCHMO ox HOMHHaAbHOrO XOKa H XOKOB HpeAOXpaHH- 
xejieg; 

4) xoKOBeAymHe nacxH b HHAHBHAyaJibHwx uennx o6meH moih,- 
Hoc'ibio AP 750 Kea BKAioHHxejibHO, ecJiH b OAeKxpHnecKOH h xexHojio- 
rHHecKOH nacxHx npeAycMOxpcHO peaepBHpOBaHHe h nepepbiB b niixaHHH 
He npHBøAex k paccipoficiBy lexHOJiorHHecKoro npouecca, noBpe>KAeHHe' 
npH KOpoxKOM aaMbiKaHHH He mojkøx BbiaBaxb BapWBa, h B03M0>KHa 
AeiKan aanena noBpejKAennoro oOopyAOBHHHn; 

5) xoKOBeAymHe naciH k oxACAbHHM HeOoAbiiiHM pacnpeAeAHxejib- 
HbiM nyHKxaM HeoxBexcxBøHHOro HasHaneHHH; 

б) xpaHciJiopMaxopbi xoKa b nennx chaobhx xpanciJiopMaxopoB h pe- 
aKXHpoBaHHbix AHHHH (peKOMøHAyexcH xaKHe xpaHcijiopMaxopH ycxa- 
H.aBJiHBaib Ha cxopOHe HHSKOro HanpHjKeHHH); 

7) BOSAyiuHbie ahhhh (aa HCKjnoneHHeM hoaxoaob k nOACxanuHHM 
c MOuiHOCTbio KOpoxKoro saMUKaHHH OoAee 2,5 mah. Kea, rjs,e npH 
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BJieKXpOflHHaMHqeCKOM JieHCXBHH XOKOB KOpOXKorO SaMbIKaHHH MO>KeX 
npoHSoHTH cxJiecxuBaHHe npoBOilOB); 

8) ceiH HanpH>KeHHeM ao 1000 e, aa HCKJiroiieHHeM n. 4; 

9) annapaxH h oujhhobkh ueneS xpaHCcfrøpMaxopoB nanpHjKeHHH, 
>ecjiH OHH yciaHOBJieHbi b oxjieJibHbix KaMepax. 

Annapaxbi h xoKOBej],yuj,He qacxn b pacqeiHOH cxene BUfiHpaioxca 
HaHXyflUJHX yCJIOBHH KopoxKoro aaMbiKaHHH. 

npoBepKa oxKjnoqaioiuHx annapaxoB xoKOBejiyiuHx aacxen (npo- 
BOfloB, UJHH, Ka6eJT;eH) Ha xepMHHecKyio ycxoHHHBocxb CBoflHXca k onpe- 
j^e.xeHHK) HaH6ojibmeH leMnepaiypbi HarpeBa hx xoKaMH KopoxKoro 
aaMbiKaHHH, jiJiH Hero neofixojiHMO anaib jiJiHxejibHocxb KopoxKoro aa- 
MUKaHHH t HJIH paCHeXHOe BpeMH aefiCTBHH XOKOB KOpOXKOrO aaMU- 
KaHHH. B 3Xy BejIHHHHy BXOflHX BpeMH JieSCXBHH pe.XeHHOH aaillHXbl 
tsain, Koxopan ,n,oji>KHa jiaxb HMnyjibC BbiKjimaxejiio na oxKjiioqeHHe 
KopoxKoro aaMbiKaHHH, h BpeMH OTKjiioHeHHH 3Xoro BbiKJimaxejiH 4 

t = 4am + 4. (90) 

SHaqeHHe 4am onpejiejiHexcH ycxaBKofl no BpeMean yKaaaHHOH aa- 
mHXbi, a 4 onpejiejiHexcH aaBojiaMH-H'aroxoBHxejiHMH b nacnopxax, 
B cjiyqae oxcyxcxBHH jiaHHbix aaBoj^a-HaroxoBHxejiH mo>kho npHHHMaib 
jiJiH ébicxpoAeHcxByKHHHx BbiKJHOHaxejieS 4 = 0,1 ceK, jijih nefibicxpo- 
jieHCXByioiHHX BbiKiHoqaxejieH 4 = 0,2 ceK. B ochobhom, BHaneHHH 4 
JIJIH BbiKjiKwaxejiefl h npHBojioB oxeqecxBeHHoro naroxoBJieHHH npH- 
BejieHbi B HX xexHHqecKHX xapaKxepncxHKax. 

Do pacnexHOMy BpeMenn’ achcxbhh xokob KopoxKoro aaMbiKaHHH 
onpejiejiHexcH iJiHKXHBHoe BpeMH (4), b xenenne Koxoporo ycxaHOBHB- 
HiHHCH xoK Harpeex xoKOBeaymyio nacxb jio xaKofl >Ke xeMnepaxypH, 
KaK OHa 6bijia 6bi aarpexa H3MeHHioiii,HMCH no BpeMean xokom Kopox¬ 
Koro aaMbiKaHHH aa pacnexHoe BpeMH. 

Tok KopoTKoro aaMHKSHHH cocxoHT H3 nepHo;iHqecKOH H anepH- 
OZIHHeCKOH COCXaBJIHKHUHX. ToF^a H (JlHKXHBHOe BpeMH, COOXBeXCXByiO- 
ai,ee nojiHOMy xoKy KopoxKoro saMWKaHHH, onpeAejiHXCH cyMMOH 

^<|) = ^(J). n + 4- a> (^0 

cfle 4.n — nepHOflHHecKaH cocxaBjiHioiii,aH cfiHKXHBHoro BpeMenn, ceK.; 

4. a — anepHOflHqecKaH cocxaBJiHioui,aH iJiHKXHBHoro BpeMeHH, ceK. 

riepHoAHHecKaH cocxaBJiHioiii,aH 4)HKXHBHoro BpeMeHH onpeflejiHexcH 
no pacnexHOMy BpeMeHH jueficxBHH xokob KopoxKoro saMUKaHHH h co- 
oxHomeHHio 



Tjue r — HanajibHoe hjih CBepxnepexoflHoe SHanenne xokob KopoxKoro 
saMUKaHHH, a hjih kw, 

/„ — ycxanoBHBuieecH SHaqeHHe xokob KopoxKoro saMUKaHHH, a 
HJIH Ka. 
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Hs pHC. 29 onpejieJiHercH nepno^lHMecKaa cocTasjiHiomaH (J)hkthB' 
Horo BpeMCHH npH 5 >i> 0 ,l ceK. Ecjih pacqeTHoe speMH ^>5 ceK., 
TO BejiHMHHa 4. n onpeiiejiHeTCH no 4 )opMyjie 

4 . n = h. + {t — 5 ), ( 92 ) 

rjxe t/f, — 4 )HKTHBHoe speMH nepHOAH'ieCKofi cocTaBJiHtomeft TOKa ko- 
poTKoro saMHKaHHH, onpeflejiHeMoe no KpnBbiM (pnc. 29 ) 
npn t = h ceK.; 

t — fleScTBHTejibHoe BpcMH, ceK. 

AnepnoAHKeCKan coctaB- 

AHrøman BpeMeHH 4. a onpe- Wi 1 1 

AeJiHCTCB no (|)opMyjie } 

t a,.a = Tacrr(1 + ® ^ 1 


rae Tf — nocTOHHHan BpeMenn 
saryxaHHH anepno- 
AHKeCKOH COCTaBJIB- 
rømen TOKa KopoTKoro saMU- 
KaHHH, ceK. 

noCTOHHHan BpeMeHH aaxy- 
XaHHH OnpeACAHeTCH BejIHHH- 
HaMH aKTHBHblX H peaKTHB- 
HHX cocxaBAHioiHHX Conpo- 
THBJieHHH KOpOXKOaaMKHyxOH 
uenH 



r^e Xpea H X*pe3 — HHAyKTHB- L-: =^ : r-X = ::T - i j - - 

Hoe conpo- P 

XHBAeHHe pjjf. 29. KpHBbie (|)HKTHBHOrO BpeMCHH RAS 
KopOXKO- nepHojfnqecKOH c.naraiomeH xoKa k. 3 - npn 
SaMKHyxoS nHxaHHH ox renepaTopoB c aaTOMaxHqecKHMH 
nenH coox- pery.riHTopaMH HanpaiKenna. 

SexCTBCHKO 

B oMax H oxHocHxeAbHHx eAHHHixax; 

Tpea H T^pea — aKXHBHOe COnpOJHBJieHHe B OMBX H OXHOCHXejIE- 
Han BeAHHHHa conpoxHBAeHHH xoH >Ke uenH. 

Ecah cpeAHee SHaHeHHe Ta = 0,05 ceK. h ^>0,1 ceK., xo 

4 . a = 0,05 (p'')^ (95) 

B COBpeMeHHUX CJIO>KHb!X SJieKXpHHeCKHX CHCxeMaX H CexHX CXeMb! 
peJieHHbix samHx paOoxafox co cxyneHHaxbiM oxKAioqeHHeM KOpoxKoro 


8 ? 


BaMMKaHHH. HanpHMøp, OT$$epeHuHajibHbie samHTbi ujhh renepaTop- 
Boro H JipyrHx CTyneneH HanpH>KeHHH npH KopoTKOM saMbiKaHHH na 
lUHHaX OTKJIKWaiOT HCTOMHHKH OHTaHHH TOHKH KOpOTKOFO SaMbiKaHHH 
C paSHOH BbIAep>KKOH BpeMØHH (CHaHaJia EIHHOCOeilHHHTejIbHbie BblKJIIO- 
qaxejiH, hotom ceKUHOHHbie, xpaHccfiopMaTopbi cbhsh h b nocjiejiHHH 
woMøHx reHepaxopbi). 

Ha pHC. 30 npHBejieHa KpHBan 
HSMeneHHH MaKCHMaJIbHblX BejIHHHH 
nepHOflHqecKOH cocxaBjiHioiii,eH xoKa 
KopoxKoro saMbiKaHHH npH cxy- 
nenqaxoM oxKJiroqeHHH hcxohhhkob 
HHXaHHH XOHKH KOpOXKOXO SaMH- 
KaHHH. Ha pHcyHKe h — Bpe- 
MH OXKJIIOneHHH COOXBeXCXBeHHO 
nepBOH H BXopoH rpynnu hcxoh- 
HHKOB HHXaHHH MØCXa KOpOXKOXO 
SaMblKBHHH C MOMØHXa BOSHHKHOBe- 
HHH ero; I" h /„— CBepxnepexoAHHH 
H yCXaHOBHBUJHHCH XOK KOpOXKOFO 
SaMUKaHHH HCXOJIHOH CXCMH (CO BCO- 
MH HCXOHHHKaMH HHXBHHH); 1" H 
/„I—CBepxnepexojiHbiH h ycxano- ^ 
BHBUIHHCH XOK KOpOXKOXO SaMblKBHHH JfJIH CXCMU 6eS yqexa HCXOH- 
HHKOB HHXaHHH MØCXa KOpOXKOXO SaMblKBHHH, OXK.XIOHaeMblX Sa BpØMH 
B aaHHOM cjiyqae cfiHKXHBHoe BpeMH KopoxKoxo saMbiKaHHH 6y- 
jiex onpeAøjiHxbCH npHBejieHHOH BejiHHHHOH. 

BejiHHHHa, xapaKxepHsyiomaH xepMHnecKoe jiencxBHe ycxanoBHB- 
tuexoCH xoKa /„ KopoxKoxo SaMbiKaHHH sa nojiHoe BpeMH (cm. pHC. 30), 
onpeAejiHexcH BejiHHHHOH Be.HHHHHa, xapaKxepHsyioiii,aH xepMH- 

qecKoe aeflcxBHe xoxo >Ke ycxanoBHBuiexocH xoKa KopoxKoro saMbiKa- 
HHH sa BpeMH 6y.iiex x^e onpe^ejiHexcH no pHC. 29 

H = ^. BejiHHHHa, xapaKxepHsyioiii,aH xepMHqecKoe ;i,eHCXBHe 

yCXaHOBHBUieXOGH XOKa KOpOXKOXO SaMbiKaHHH /„ sa BpeMH — /j MO- 
>Kex 6b!Xb onpejtejiena kbk pasHocxb 


: If 





— 9-4 

r 1 

t 


Phc. 30. KpHBan usMeHøHHH MaKCH- 
Ma.nbHblX Bø.riH'IHH nøpHOflHMØCKOH co- 
CTaB.riHioiii,eH xoKa k. s. npw cTyneHiia- 
TOM OTK.riKmeHHH HCTOqHHKOB HHTaHHH 
Møcxa K. 3. 




r^e onpe^eJiHexcH no kphbhm (cm. pHC. 29) jijih L h = 

n ^ “I 

onpe^ejiHexcH no xeM >Ke KpHBbiM ;i,jih h P" = ^ • Tox^a xep- 

MHHecKoe ACHcxBHe nepHo.n,HHecKOH cocxaBjiHioiii,eH ycxaHOBHBinerocH 
xoKa KopoxKOxo SaMbiKaHHH sa nojiHoe BpeMH 4 6yjiex onpeACJiHXbCH 
cyMMOH xepMHHecKoxo jieHCXBHH ycxaHOBHBinexocH xoKa sa BpeMH 4 

H 4 — h’ 'T- e. 

~ (^3 - 


iDXKy;i,a 


— + (^4>2 ' 


^4>i) 


(97) 
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npH HajiHqHH 6ojibmoro qHCJia cTyneneH oxKJiioqeHHH hctohhhkob; 
nHTaHHH Mecxa KopoxKoro aaMbiKaHHH k ypaBHemio (97) 6y]\yi cyM- 
MHpOBaXbCH flOnOJIHHXeJIbHbie MJieHbl, X. e. 

+ (^2 ~ 4i) \ + f^s — (4i + (/^) + • • • (98)’ 


Cjieayex xaK>Ke yqecxb, qxo Bbi6op annapaxoB h npoBepKa Ha xep- 
MHqeCKyio ycxoHHHBocxb npoHSBoaHXCH no xeM pacnexHbiM BejiHHHHaM, 
XOKOB KopoxKoro saMbiKaHHH, Koxopue npHBO^HX K SojibuieMy xenjio- 
BbWejieHHK). 

Pacnex xokob KopoxKoro aaMbiKaHHH Heo6xo;iHMo npoH3Bo;iHXb 
xpexcfiaaHoro h aByxcfiaaHoro KopoxKoro aaMbiKaHHH, xaK KaK SHaneHHH 
XOKOB KopoxKoro aaMbiKaHHH onpe^ejiHioxcH BeJiHHHHofi pacnexHora 
OXHOCHXejIbHOrO COnpOXHBJICHHH CXeMbl X^pacq, npHBeaeHHOrO K Mecxy 
KopoxKoro aaMbiKaHHH. Ecjih x^pacq = 0,6, xo pacnexHbie SHaneHHH 
BejiHHHH ycxaHOBHBUJHXCH XOKOB xpexifiasHoro H flByxcfiaaHpro Kopox- 
Koro aaMbiKaHHH o;i,HHaKOBbi (/^ = DpH x^jpacq < 0,6 paCHexHbie- 
aHaneHHH xokob KopoxKoro aaMbiKaHHH npn ii,ByxnoJiioCHOM KopoxKOM 
aaMbiKaHHH 6oJibme, hbm npn xpexnoJiiocHOM, x. e. Dpø 

X^pacM > 0,6 

JXjxh npoBepKH annapaxoB h X0K0Be;i;yiu,HX nacxen na xepMHqecKyio 
yCXOHHHBOCTb npHHHMaCXCH XOX BHU, KOpOXKOXO SaMblKaHHH, npH KO- 
TopoM SHaHeHHe onpe^ejiHiomee xenjioBbwejienHe, 6yii,ex fioJibme. 

OpH xpexcfiaaHOM KopoxKOM aaMbiKaHHH axa BejiHHHna paBna 
rn,e— cpHKXHBHoe BpeMH, onpeaejineMoe no pnc. 29 npn h p" = 
— > Bii,e /< * — CBepxnepexonHHH xok xpexnojiioCHoro KopoxKoro 


aaMbiKaHHH. DpH aByx(|)aaHOM KopoxKOM aaMbiKaHHH — 

!"( 2 ) 

i|)HKTHBHoe BpeMH, oHpefleJiHeMoe no pnc. 29 npn t h = 


r;i;e — CBepxnepexoaHHft xok ;i;ByxnojiioCHoro KopoxKoro aaMbi¬ 
KaHHH. 

PacnexHaH cxeMa ji,jih onpe.!i,ejieHHH xokob KopoxKoro aaMbiKaHHH 
aOJIIKHa Bbl6HpaXbCH, HCXOflH H3 HOpMaJIbHblX yCJIOBHH pa6oXbI HaHHOH 
sjieKxpoycxaHOBKH. PIpaBHJiaMH SJieKXpoxexHHqecKHX ycxanoBOK ne pe- 
KOMeHAyeXCH CHHXaXbCn c XBKHMH BH;i;OH3MeHeHHHMH CXeMbl SJieKXpo- 
ycxaHOBOK, Koxopbie ne npejiycMaxpHBaioxcH hjih HJiHxejibHoft pafioxbi, 
(HanpHMep, c iienflMH, Koxopwe BKjiioHaioxCH b napaJiJiejibHyio pafioxy 
B npoiiecce nepeKjnoqeHHH). 

PacqexHbie xohkh KopoxKoro aaMbiKaHHH Heo6xoj],HMo Bbi6Hpaxb 
xaK, qxo6bi oxKjiioHaioiii,He annapaxbi nonajiaJiH b HaH6ojiee XH>Ke.)ibie 
ycjioBHH. ripH 3X0M cjieflyex ynnxbiBaxb, qxo oxKjiroqaioiiiHe annapaxu 
Ha peaKXHpoBaHHbix jihhhhx cjieayex Bbi6Hpaxb no aHaneHHHM xokob 
K opoxKoro aaMbiKaHHH 3a peaKxopaMH (aa HCKJHoneHHeM ujHHHbix 
pa3X)e;iHHHxejieH, Koxopbie npH najiHHHH pa3;i;ejiHioiiiHX noJioK .n,oji>KHbi 
6HXb BH6paHH no anaqeHHHM xokob k. a. ;io peaKxopa). 
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Ha pHC. 31 H3o6pa>KeHa cxeMa sjieKTpocxaHUHH, Ha KoxopoH npH- 
sefleHb! pacnexHbie xohkh jijih BbiKJuoqaxejieH paajiHHHbix uenefi. 

JXjih Bbi6opa BbiKjiioHaxejiH B uenH reHepaxopa Heo6xoj],HMo cono- 
CXaBHXb XOKH KOpOXKOXO SaMblKaHHH B flByX B03M0>KHbIX XOHKaX TCj 
« K'i- ripH 3aMbIKaHHH B XOHKe BbIKJIKWaXejlb flOJlJKeH Haj],e>KHO 
pa6oxaxb npH B03j],eHCXBHH xokob KopoxKoro 3aMbiKaHHH renepaxopa 2 

H CHCXeMbi; npH 3aMblKaHHH B 
XOHKe 7C2 — npH B03J],eHCXBHH 
xoKa KopoxKoro 3aMbiKaHHH re¬ 
Hepaxopa 1. CjieflOBaxejibHo, b 
flaHHOM cjiyqae xoHKa hbjih- 
exCH pacqexHOH Bb!6opa bh- 
KjiioHaxejiH B penH renepaxopoB. 

PaCqeXHbIMH XOHKaMH flJIH Bbl- 
6opa BbiKJimaxejiH jihhhh cbhsh 
c cHCxeMOH 6yj],yx xohkh Kz h 
B aaBHCHMOCXH OX BejlHHHHbl XO- 
Ka KopoxKoro aaMbiKaHHH, nocbi- 
jiaeMoro ox CHCxeMu h jiByx re- 
HepaxopoB cxaHUHH. B aaHHOM 
cjiynae HeoåxorøMo ycxanoBHXb 
HaH6oJibmyio B03Mo>KHyio bcjih- 
HHHy XOKa KOpOXKOrO 3aMb!Ka- 
hhh, npoxoAHMoro nepea bhkjiio- 
qaxejib H no HCMy Bbi6Hpaxb bu- 
KJiioHaxejib. 

KhK HCKJlKWeHHe JIHHeHHblH 
BbiKJiioHaxejib Bu6HpaexCH no xo- 
«eneH. Ky KopoxKoro saMUKaHHH 3a jih- 

HeflHbiM peaKxopoM, He cHHxaacb 
c xeM, Hxo B xoHKe /(g xoK KopoxKoro aaMbiKBHHH 6yj],ex 6ojibme. B 
xoHKe Ke 3a peaKxopoM xok KopoxKoro aaMWKaHHH 6yitex orpaHHnn- 
BaxbCH peaKxopoM. CjieaoBaxejibHo, jiUHenHoro BbiKJHonaxejiH 6ojiee 
XHJKeJlHM yCJIOBHeM HBJlHeXCH KOpOXKOe 3aMb!KaHHe B XOHKe /(g, HO yHHXb!- 
ean, nxo BbiKJiionaxeJib h peaKxop sxoro 4)Hj],epa pacnoJiojKenu apyr ox 
flpyra 6 jih3ko h coejiHHeHbi Haj],e>KHOH oujhhobkoh, xo BepoaxHocxb 
KopoxKoro saMbiKaHHH Ha 3X0M yqacxKe HeBHaTOxeJibHan. OpH Bbi6ope 
annapaxypbi a-xh SJieKxpHnecKHX cxaHUHH h noflCxaHiiHH Heo6xoaHMo 
ynnxbiBaxb oaHoxHnnocxb 3JieKxpo66opyaoBaHHH, oco6eHHO b xojKae- 
cxBeHHbix uenflx (renepaxopoB, xpaHc4)opMaxopoB cbh3h h x. ji,.). 
riosxoMy 3JieKxpoo6opyaoBaHHe 3JieKxpHHecKHX cxaHUHH h noflCxaHuHH 
Hacxo BbiØHpaexcH no BeJiHHHHe xokob KopoxKoro aaMbiKaHHH na mn- 
Hax cooxBexcxByioni,eH cxyneHH HanpajKeHHH (renepaxopHoro, noflcxan- 
ttHH, Co6cXBeHHblX HyJKJ],). 

B pacnpej],ejiHxejibHbix ycxpoficxBax renepaxopHoro HanpajKeHHH 
jKeJiaxejibHO ycxanaBJiHBaxb B3pb!Bo6e3onåcHbie BbiKjirønaxejin (Macjia- 
Hbie MaJioo6beMHbie hjih BoaayuiHbie). B c.xynae npHMeneHHH anxoMa- 
xHHecKoro nOBXopnoro BKjnoneKHH jiynme BbiØHpaxb BOBayniHbie bh- 
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KJirøqatejiH, tsk ksk y hhx stot uhkji sanHMaeT Menbine BpeMeH».. 
BpeMH ACHCTBHH AOB neoéxoAHMo yqHTbiaatb npH Bu6ope bhkjiio- 
HatejieH. 


§ 25. BbIBOP BblGOKOBO.nbTHblX BblK.nK)MATE.nEfl H MX. 

TEXHHMECKHE XAPAKTEPHCTMKH 


BbicoKOBOJibTHbie BbiKJirøqaTejiH BbiØHparorcH no BHjiy ycTanoEKH, 
HOMHHajIbHOMy TOKy, HOMHHaJIbHOMy HanpH>KeHHK), OTKJimaeMOMy TOKy 
H MoiUHOCTH KopoTKoro saMbiKaHHH. BbiK.nK)qaTejiH npoBepHroxcH na 
;i,HHaMHqecKyrø h xepMHqecKyro ycxofiqHBOcxb xoKaM KopoxKoro sa- 
MUKaHHH. 

Mecxa ycxanoBKH BbiK.nroqaxejieH (BHyxpenHHX h™ Hapy>KHbix 
ycxpoficxB) onpeASJiHroxcH ycjioBHHMH’sa^anKH. 

HoMHHajibHbiH xoK H HanpH>KeHHe onpejiejiHrøxcH napaMexpaMH sjieK.-- 
TpqqecKHX cexen H.nH annapaxoB 


/hom = 




HJIH /hom — 


/3 ■ ^hom cos <p 


(99) 


FAS s — KajKymaHCH MoinHocxb, Kea hjih Mea-, 

P — aKXHBHaa MoiUHocxb, Kern hjih Mern. 

ÅMHJiHxyAHoe SHaqeHHe xoKa KopoxKoro saMbiKanHH, ycxanoBHB- 
uiHHCH XOK (xepMHqecKOH ycxofiqHBocxH), oxKjiioqaeMbiH xok h oxkjiio- 
qaøMaH MoinHOCXb KopoxKoro saMUKaHHH onpe^ejiHioxcH pacqexoM 
Heodxo^HMbix xoqeK sjieKxpHqecKOH uenn. 

npH Bbiéope BbiKJHoqaxejiefi h ^pyrHX annapaxoB saAaHHbie h pac- 
qexHbie sjieKxpnqecKHe BejinqHHbi conocxaBjiHioxcH c rapaHXHHHbiMH, 
npHBeAeHHbiMH b Kaxajiorax 

^an. HOM ^ MaKC> 

Uan. BOM > UycT. MaKo 

/pacq /;tonI SpacH S^on* (100) 


TepMHqecKan ycToS^HBocTb oxKJiioqaiomHX annapaxoB ycxanaBjiH' 
BaexcH BbipaHcenneM 

/oopaCH^it). pac9[ lo/Lio, (101) 


TAC ^(j). pacB — pacqexHoe iJiHKXHBHoe BpeMH, nopHAOK onpeAeJienHH ko- 
xoporo npHBeACH b (JiopMyjiax (91)—(93); 

It^iQ —AecHXHceKynjlHbiH. xok ' xepMnqecKOH ycxoSqHBocxH, 
onpe^ejiHexcH no KaxajioraM. HHorji,a b Kaxajiorax 
sa^aioxcH nHXHceKynAHbie (/^^s) SHaqenHH xoKa xepMH- 
qecKOH ycxofiqHBOCXH. 

SjieKxpoAHHaMHqecKaH ycxoiiqHBOCXb BbicoKOBOJibXHUX BbiKjiioqa- 
TejieS xoKaM KopoxKoro saMbiKanHH ycxanaBjiHBaexca .BbipaæeHHeM 

i*MaKC > iy. (102) 
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”26. BbIBOP PA3'bEAMHMTE;iEpl 

Pas'bejlHHHTejiH 6y;iyT paéoxaxb HaAeæno, ecjiH ohh BbiSpanH no 
ycjioBHHM HopMajibHoro pejKHMa pa6oxbi h pejKHMa KopoxKoro saMH- 
KaHHH. XI,JiH HaAeJKHocxH pa6oxbi b ycjioBHHX HopMaJibHoro pejKHMa 
pasbeAHHHxejiH Heo6xoAnMo BHépaxb no po^y ycxanoBKH, noMHuajib- 
HOMy nanpHJKeHHK) h HOMHnaJibHOMy xoKy. Opn axoM Heo6xoAHMo, 
nxo6bi 

Upas. HOM ^ UycT. BOM H / pas. HOM ^ luaKCt (103) 

XAS (/pas. HOM — HOMHHajibHoe HanpHJKeHHe pasbeAHHHxeJiH, yKasannoe 
na ero mnxKe; 

UycT. hom — HOMHHanbHoe nanpHJKeHHe ycxanoBKH, Koxopon 

npeAHasnanen pasbeAHHHxejib; 

(pas. HOM — HaH6onbmHH AJiHxe/ibHbiH xoK, npn KoxopoM pasbCAH- 
HHxejiH paéoxarox A.iHxejibnoe BpeMH; 

/mskc — MaKCHManbHblH XOK C yneXOM B03M05KH0H A'^IHXejIbHOH 
neperpySKH npncoeAHHeHHH. 

X!,jih naAejKHOH pa6oxbi paabeAHHHxejieH b ycJioBHHX pejKHMa ko- 
poxKoro 'saMbiKaHHH neoéxoAHMO, nxo6bi ohh 6binH sjieKxpoAHHaMH- 
•qecKH H xepMHnecKH ycxorøHBH xokbm KopoxKoro saMbiKaHHH. 

SjieKxpoAHHaMHnecKaH ycxoHHHBOcxb paabeAHHHxejien xapaKxepn- 
ayexcH MaKCHMaJibHO AonycxHMbiM xokom j„aKc (aMnJiHxyAHoe SHanenHe) 
XIJIH XOKOM SJieKXpOAHHaMHHeCKOH yCXOHHHBOCXH, KOXOpblH AOJIJKeH 6bIXb 
■éojibuie yAapHoro xoKa KopoxKoro saMHKaHHH 

^MaKC ^y. 

TepMHnecKaH ycxofinHBOcxb paabeAHHHxeJieH xapaKxepnayexcH xo¬ 
kom XepMHneCKOH yCXOHHHBOCXH /^, X. e. XaKHM XOKOM, KOXOpbm 
B xeneHHe onpeAeJiennoro BpeMCHH (b Kaxajiorax 1,5, 10 ceK.) narpe- 
;Baex Bce nacxH annapaxa ao xeMnepaxypbi ae Bbime AonycxHMofi a^h 
Hero (ØK.Aon). 

TepMHqecKaH ycxoHHHBocxb pasbeAHHHxeJieH onpeAeJiHexcH ycJio- 
■BHCM 

[^t > Ko^ ■ ceK. (104) 

§ 27. BbIBOP BbIKAtOMATEAEM HArPYSKH 

BbiKJironaxenH narpySKH npHMenHroxcH b uenHX c necKOJibKHMH npn- 
COeAHHeHHHMH HB OAHH BblKnrøqaxejIb MOmHOCXH npH HaJIHHHH AOB 
HJiH B uenHX paAHajibHbix h HepasBexBJienHbix jihhhh. Ohh Moryx ox- 
KJironaxb xok narpysKH h oéecneuHBaxb bhahmhh paapbiB uenn. 

/(jiH ycneuiHoro oxKJironenHH xokob KopoxKoro saMbiKanHH bukjik)- 
naxejiHMH narpySKH b hx nenn nocjieAOBaxeubHO MOHxnpyroxcH npcAO- 
xpaHHxeJiH, Koxopbie b momchx KopoxKoro saMbiKaHHH npepbiBarox uenb 
xoKa, H BbiKJironaxeJib oxKjironaexcH. BbiKuronaxejiH narpysKH Bbién- 
paroxcH no HOMHHajibHOMy HanpHureHHro h xoKy, AonycxHMOMy xoKy 
oxK.xroneHHH h npoBepsroxcH na xepMHnecKyro h AHHaMHnecKyro ycxoH- 
nUBOCXb XOKaM KOpOXKOrO SaMUKaHHH. 
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Bbi 6 op BbiKJirøqaxejiH narpysKH cbojihtch k TOMy JKe, »ito h Bbi 6 op 
pasbejiHHHTejieH, TOJibKo B AaHHOM cjiyijae ;;o 6 aBJiHeTCH eme ojihh na- 
paMeXp—flOnyCTHMHH TOK OXKJIrøijeHHH. 
npH 3X0M HeoSxOflHMO, »IXoSbl 


</ 


OTKJI. HOM* 


(105) 


§ 28. BbIBOP PEAKTOPOB 


OObWHHe H pacmenJieHHbie peaKxopu BufinpaioxcH no HOMHnajib- 
HOMy XOKy, HanpHJKeHHrø H HHJiyKXHBHOMy COnpOXHBJieHHrø. 

Ha xepMHijecKyio ycxofiqHBocxb peaKxopbi npoBepHrøxcH no xeM æe 
cooxHOUieHHHM, nxo H oxKJironarømee oOopyjlOBaHHe. 

BexoHHbie peaKxopM c peaKXHBHocxbrø 6o.nbme 3% ne npoBepaiox 
na flHHaMHnecKyro ycxoftnnBocxb, xaK ksk aaBojlbi-HsroxoBHxejiH bbi- 
noJiHHrox Hx no ycjioBHHM KopoxKoro aaMbiKanHH na aajKHMax peax- 
xopa, npncoejiHHeHHoro k HCxonnnKy OecKOHenHO OoJibinoH moiuhocxh 
(sa HCKJirøqeHueM neKoxopwx c Xpo/^ = 4%). 

B aeHCxBHxejibHocxH peaKxopu naxojlHxcH b 6ojiee OjiaronpnHXHHX 
yc.noBHHx. BexoHHbie peaKxopu c peaKXHBHbiM conpoxHBJieHneM 3% h 
M enbine n jiepeBHHHue peaKxopu npoBepnrøxcH na flHHaMnnecKyrø 
ycxonnnBocxb no ycjioBnro 

i-MSKC ^ ^y. (105) 


PpynnoBHe n paciii,en.neHHbie peaKxopu >Ke.naxejibHo nposepnxb ao- 
nojiHHxejibHO na naMeHenne n paanocxb nanpajKennn na paanbix ceK- 
UHHx HJiH cSopKax B saBHCHMOcxH ox HarpysoK H coscp npn nopMajib- 
HOM pen^HMe paOoxbi. B pe>KHMe KopoxKoro saMbiKannn BbiOpanHbie 
peaKXopu Moryx npoBepnxbCH no ocxaxonnoMy HanpHJKeHnro na Einnax 
cxaHuHH HJIH noACxanuHH. 

CeKUHOHHbie peaKxopbi BbifinpaioxcH, pyKOBOACXByHCb xoJibKo orpa- 
HHHeHHeM XOKOB KOpOXKOXO SaMblKaHHH. B HOpiVia.XbHblX pe>KHMax OHH 
oOxeKarøxcH MajibiMH xoKaMH BCJieACXBHe nepexoKOB, oOycjioBJieHnux 
pasHocxbrø narpysoK na cokuhhx. Bejinnnna HHAyKXHBHbix conpoxHB- 
JieHHH ceKUHOHHbix pøaKxopoB npHHHMaexcH 8 —12%, a BejiHHHHa 
HOMHHajibHoro xoKa ero — 50 — 70% ox xoxa ceKuHH. 

OObiHHbie H pacmenJienHbie JiHneHHbie peaKxopu BbifinpaioxcH no 
yKaaaHHbiM panee ycjioBHHM h no xaxajioraM c coOjirøASHHeM cjieAyio- 
UIHX yCJIOBHH: 


Uu 


<U. 


< h 


(107) 


OnpeAeJienne peaKXHBHocxH peaxxopoB. JXjih noxpe- 
SnxejibCKHx jihhhh, coécxBeHHbix Hy>KA ii rpynnoBUX jihhhh peaxxHB- 
Hoe conpoxHBJieHHe peaxxopoB onpeaejiHexcH no ycjioBHHM orpanHqcHHH 
TOKOB KOpOXKOrO aaMbIKaHHH ao HeoOxOAHMUX BeJIHHHH, n03BOJIHrønj,HX 
ycxanoBHXb oxKjiioqarønj,yio annapaxypy oOjierneHHoro xnna. 

HpeABapnxejibHo saAarøxcH xhhom ycxanaBJiHBaeMoro oxKJiioqaioiii,ero 
oOopyAOBaHHH (BbiKjiioqaxeJiH moiahocxh, narpySKH) h no hx xapax- 
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fépMCTHKé (So, /o) Sfipé^éJiJiétcH SeåijéHHé péåyjibTHpyiomero otho- 
CHxejibHoro conpoTHBJieHHH pacqeTHOH cxeMbi flo Mecra KopoTKoro 
SaMbIKaHHH 

/g Sg 

^«pe3 = HJIH X*pe3 = ^ > (108) 

rfle Id — PasHCHbiH tok pac^eTHofi cxeMH, OTHeceHHbifi k ciynenH na- 
npHJKeHHH B Mecxe ycxanoBKH peaKxopa; 

Se — PasHcnaH MomHocxb. 

PesyjibXHpyioinee oxHOCHxejibHoe conpoxHBJieHne 

■^#peo ~ -^^pes. c “f" -^^p ~f" 


rfle x*pe3. c — oxHOCHxejibHoe pe 3 yjibXHpyioui,ee conpoxHBJieHue BceS 
pacqexHOH cxeMM, CBe^enHofi k Mecxy ycxanoBKH peaK¬ 
xopa; 

— oxHOCHxejibHoe conpoxHBJieHne peaxxopa, npnBeaeHHoe 
K xoH 5Ke PasHCHOH MomHOCXH, qxo H CHCxeMa; 

— oxHOCHxejibHoe conpoxHBJieHHe KaSejiH (ecjiH k. 3 . na 
KaPejie), npHBejieHHoe k xoh xe PåsHCHon moiuhocxh, 
qxo H peaKxop. 

Ec-xh KopoxKoe saMbiKaHHe paccMaxpHBaexcH na BbiBOflax peaK¬ 
xopa, xo = 0, H (popMyjia npHMex bhji 


oxKyjia 


■^«pe3 — -'“SC 


(109)' 


OxHOCHxejibHoe conpoxHBjieHne peaxxopa mojkho npnBecxH k homh-; 
HajibHOMy TOKy hjih moiuhocxh peaxxopa h onpeAeJiHXb conpoxHBJie- 
HHe peaKxopa 

100 . ( 110 ) 


^p% 




Do oxHOCHxejibHOMy conpoxHB.neHHio, npHBejieHHOMy k HOMHHajib- 
HOMy xoKy H HanpHJKeHHK), no xaxajiory, BbipHpaexcH pJiHHcaHUiKH 
peaKxop. 

B cjiynae SHaqHxejibHoro oxjihhhh HOMHHajibHoro HanpHæeHHH bh- 
fipaHHoro peaKxopa ox nanpHHceHHH cexH conpoxHBjieHøe ero mojkho 
nepecHHxaxb no (popnyjie' 

r " 

(i 11)1 


I LL 

HOM O 

^p% — -^^p YTi : 


rae le h Ue — OasHCHWn xok h HanpHæeHHe, onpefle.xHioiii,HecH mc-J 
cxoM ycxanoBKH peaxxopa. 

TaK 5Ke MOHCHO onpejiejiHXb conpoxHBjienHe cflBoeHHoro peaxxopa. 
OnpejiejieHHe ocxaxoHHoro nanpHJKeHUH na lUHHaxl 
BO BpeMH KopoxKoro saMbixaHHH. BbiPpaHHbie peaKxopbi cjiy-| 
5Kax ne xojibko orpaHHneHHH xokob KOpoxKoro saMbiKanHH, hc 

H fljiH noflaepHcaHHH nanpHJKeHHH na uiHnax cxanUKH bo BpeMH ko-^ 
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poTKOro saMUKaHHH Ha npHcoeflHHeHHHX H Ha ceKUHH 3a peaKxopoM. 
OosTOMy HHorjia HeoéxojiHMO npoBepHxb peaKxopH na ocxaxoHHoe na- 
npajKenne na uiHHax renepaxopHoro nanpHJKeHHH hjih noflcxanuKH no 
(popMyjie 

Uoct% = ^ ^Aon%> ( 1 ^ 2 ) 

* HOM 

rjie L>'oct% — ocxaxoHHoe nanpajKenne; 

Xp% — peaKXHBHOCxb Bbi6paHHoro peaxxopa; . 

/hom — HOMHHajibHbiH xoK Bbi6paHHoro peBKXopa; 

/" — cBepxnepexoflHUH xok npn xpex4>a3HOM KopoxKOM 3aMbi- 
KaHHH 3a peaKxopoM; 

U^,on% — fl.onycxHMoe ocxaxoHHoe HanpajKenne (aaflannoe noxpe- 
énxejieM). 



a 

Phc. 32. PaCHeiHaa cxema npa k. s. Ha oahoh h 3 BerBefl peaKTopa: 

a — npHHi^HnHajibHaa; 6 — npHBefl;eHHaa. 


TaKHM MexoflOM ocxaxoHHoe HanpajKenne mojkho onpeaejiHXb xojibKO 
.HJia oébiaHbix peaKxopoB. 

HanpaæeHHe na uiHHax hjih c6opKe luhh b ojihoh h 3 BexBen cjibo- 
eHHoro peaKxopa npn KopoxKOM aaMbiKaHHH b .npyroH bbxbh onpe.ne- 
Jiaexca hhhm nyxøM. 

B HopMaJibHHX ycjioBHax noxepa HanpajKCHHa na / h // bøxbh 
peaKxopa (pna 32). 

= .Vp% sin ?i — /c ^ sin ; 

^^2% = ^P%(7^sincp2—/cj^sincpij, (113) 

fc — KOSlJllJlHUHeHX CBa3H. 

ripeflnojiojKHM KopoxKoe saMbiKanne npoH3omjio na // ceKUHH, xor.n,a 
B xoHKe K (phc. 32) HanpaæeHHe paBHo Hyjiio (npn xpexiJiaaHOM k. 3.). 

Me»:jiy4>a3Hoe HanpaæeHHe npn k. 3. na uiHHax renepaxopHoro 
Hanpamenna hjih lUHHax no;i,cxaHUHH 

t/K = i/a = K3 . Xp/K. 

3x0 paBøHCXBO onpeflejiaex ocxaxoanoe HanpajKenne na lUHHax rene- 
paTopnoro HanpajKeuna. 
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BnecTe c xeM tok KopoxKoro saMHKaHHH, npoxeKaroiUHH no II BexBH 
peaKxopa, naBOAHx b 1 bcxbh ero s. jt,- c. 


KoxopaH HMeex xo me HanpaEjienne, qxo h HanpH>KeHHe. 

Tor^a Me5Kfly(J)a3Hoe HanpH>KeHHe na BbiBO^e c 

t/, = ]/3 (Xp/, + /cXp/k) = 1/3 • /kXp (1 + /c). (114) 

Ecjih saMeHHM Xp na Xpo/^ h npeAno.xoacHM, qxo Up. hom = Uycr. hom, 
xo nojiyqHM HanpH>KeHHe bo BpeMH KopoxKoro saMbiKaHHH na ceKUHH 
HJiH c6opKe I BexBH, BbipajKeHHoe b npouenxax, 

Uc%=^Xp%{l+f,)j^. (115) 

^p.HOM 

Hs 3XOH (})opMyJibi BHj[,HO, qxo HHOFAa HanpHJKeHHe na «3jt,opoBOH» 
BexBH npeBbimaex HOMHnajibHoe HanpHæeHHe peaKxopa np« KopoxKOM 
saMbiKaHHH. 3x0 oéycjiOBjieno xøm, qxo xok KopoxKoro saMbiKanHH 
npHMepHO B 10 pas Sojibine noMHHajibHoro, h HaBeACHHaH a. a. c. 
3XHM xoKOM yBejiHqHBaex Uc- BejinqHHa Uc Mo>Kex BospacxH ao 1,35 
I/p, hom, ho ona KpaxKOBpeMeHHaH (0,3 — 0,15 ceK.) h hø npeACxas^nHex 
onacHOCXH A,aH oOopyAOBaHHH h Hso^nHiiHH. 

Ko,ne6aHH,H HanpH>KeHHH sa peaKxopoM. Ko,ne6aHHe 
HanpHJKøHHH sa peaKxopoM saBHCHX ox Be,nHqHHbi narpysKH h bhas ee. 

HH>Ke oxMøqaexcH B,nHHHHe narpysKH acHHxpoHHbix h chhxpohhux 
ABH raxe,neft na HSMeHeHHe cos cp h cooxBexcxBøHHO HSMeHeHHe nanpa- 
JKØHHH sa peaKxopoM. 

PaccqnxaeM HSMeneHHH HanpHJKøHHH sa peaKxopoM pasJinqHbix 
cxeM H narpysoK. FIoaPoOho paccMOxpnM cxeny c HHAHBHAyajibHbiMH 
oObiqHbiMH peaKxopaMH na OAHy H,nH necKOJibKO nmm. 

H3Becx«o, qxo naAenne HanpHKøHHH b peaKxope 

^Up% = mxpofysin cp, 

XAø m — AOcXH HarpysKH ox HOMHnajibHOH Be,nHqHHbi; 

^p% — peaKXHBHoe conpoxHB,neHHe peaKxopoB. 
ripH peaKXHBHOM conpoxHB,neHHH peaKxopa Xpo/„ = 5%, coscp noxpe- 
6Hxe,neH, paBHOM 0,8, h HSMeneHHH narpysKH b npeAe,xax ox 0,5 ao 
1 HOMHHa,nbHOH Be,nHqHHbi, KO,ne6aHHe HanpHjKeHHH onpeAe,nHXCH pas- 

•HOCXbK) naAeHHH HanpHæeHHH. 

naASKHe HanpHJKøHHH npn HOMHHa,nbHOH narpysKe 

AI/i% = 5 ■ 0,6 = 3 % , xaK ksk sin cp = j/l — 0,8^ = 0,6. 
naASKHe HanpHJKeHHH npn. narpysKe, paBHofi 0,5 ox HOMHHajibHOH, 
= 0,5 • 5 • 0,6== 1,5%, 

AI/o/„ = AI/io/„ — AI/2% = 3,0 — 1,5 = 1,5%, 

X. e. KO.ne6aH'He HanpHJKøHHH npn HSMeneHHH narpysKH ox 0,5 ao 1 
BbisbiBaex KOJieéaHHe HanpHJKøHHH sa AaHHbiM peaKxopoM na 1,5%. 



AHajiorH^HO mojkho onpeiie.nHTb KO.ne6aHHe HanpH>KeHHH aa jiioSum 
peaKTopoM npH JiroSoM HaMeneHHH narpySKH. 

JXjih cxeMbi c paciii,en,7ieHHbiMH peaKxopaMH neoSxoAHMa npoeepKa 
BejinqHHbi K0.ne6aHHH HanpH®eHHfl, xaK Kax HSMeHeHHe HanpHæeHHH 
m OAHOH H3 ceKUHH cxeMbi (pnc. 32, a, 6) noBJie^ex HSMeHeHHe na- 
npHJKeHHH Ha Apyrofi ceKUHH. 

JXji^ i ceKUHH 

= I00=l00j^ - XpoyJ—sinfj^—fc^sinf^). (116) 

^HOM ^HOM [■'p j 

iJjIH II ceKUHH 



rjie (7i% H (72% — HSMeHeHHbie SHaueKHa HanpHHieHHH na ceKUHHx; 

C/j H (Z^—pa6oHHe HanpaHceHHH ceKunfi; 

U H (7hom — cooxBexcxBeHHo flonycxHMoe h HOMHHajibHoe HanpH- 
HceHHe; 

/j H 1 2 — HarpyaoHHbie xokh ceKunn; 

/p — HOMHHa.nbHbiH xoK peaKxopa; 
sincp3_, sincpa — xpHroHOMexpnqecKHe. 4>yHKUHH, onpejiejiHeMbie na- 
rpySKaMH h coscp Ka>KflOH ceKunn; 

/c — K034>4>Hii,HeHX CBH3H MeHifly BexBHMH peaKxopa (npH- 
HHMaexcH paBHbiM 0,5); 

^p% — peaKXHBHoe conpoxHBJieHne oflHofi BexBH paSouero 
peaKxopa, %. 

Ecjih yqecxb, qxo JionycKaexcH npeBbimenne HanpHHceHHH na uih- 
Hax, cSopKax hjih ceKUHHX na 5%, xo nsMeHenne HanpaHceHHH na 
KajKAOH ceKUHH Mo>KHO oHpeusuHXb no 4>opMyuaM: 


= 105 - Xpo/„ + 0,5v/„ ; 

p p 

= 105 - Xpo/„ + 0,5xp% . 


(117) 


KoueSaHHe HanpHuceHHH na KaucuoH ceKUHH cooxBexcxBeHHO onpe- 
uejiHXCH pasHocxbK) 


^^2% ~ 2 % U 2 %. 


(118) 


npoHSBeueM pacqex HSMeneHHH h KoueOaHHH nanpHHieHHH Ha c6op- 
Kax lUHH rpynnoBoro paciuenuennoro peauxopa PB-2 x 2500 npn h 3 - 
MeneHHH narpyaKH h npn pasHbix coscp noxpeOHxeuen h snaqeHHHx 
peaKXHBHoro conpoxHBjieHHH bbxbh peauxopa. 

Peayjibxaxbi pacqexoB CBeuenbi b xa6u. 10. 


4 800 
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Ta6mt{a 10 

PeayjibTaxw pacHeroB HSMeneHHsi h KOJieSannn nanpsDKeHHH 
Ha cSopKax rpynnoBoro pacmenaeHHoro peaKTopa 


HsMeHeHHø HarpysKH Ha ^ 

1 HsMØHeHHe HanpHJKØHHH 

npH paSHblX cos 9 H X^o/ 



1 PeaKTop ^ 

PeaKTop 

PeaKTop 



PB-15-: 

2x2500, 

PB-18-2X2500. 

PB- 21 -2x2500. 

I CeKIiHH 

n ceKUHH 

j COS cpi = COS = 0,8 

COS cpi == COS 92 = 0,9 

cos (p, = cos 9 , = 0.98 



I eøKUHH 

II CeKUHfl ! 

1 I CØKI^HH j 

II ceKi;HH 

1 CØKUHH 

[ II eøKUHa 

h 1 

h 


Un 

1 lU 



Un 



100 -^ 

100 

Z 

0 

100 

100 ^^ 

100 ^ 4 ^ 

/p 

/p 



i 




0 

0,5 

107 , 2 ' 

100 , 5 " 

107,0 

101 , 0 " 

106 ,o" 

103.0 

0,5 

I 

105,0 

98,2 

105,0 

99,1 

10.),0 

101,0 

KoJiePaHH 

le HanpH- 

2,2 

2,3 

2,0 

1.9 

1.0 

2,0 

^eHHH Ha CeKUHHX, % 

6,7 

6,0 


3 

PaSHOCTfa 

HanpHH^e- 


j 





HHH Ha CpOpKaX, % 1 

6,3 

1 b.y 


} 


y noTpeØHxeJiefi ÆonycKaeTCH KOJie6aHne HanpHJKCHHJi b npe/te.iax 
+ 5%, nosTOMy bo HséejKanHe qpesMepnoro noHHjKeHHfl HanpajKeHHH 
y noTpeSHTe.ieS, nojiKJiroqeHHbix k cSopKaMuiHH, HeoSxoAHMO yqHTHBarb 

HB.’iøHHe Ko;ie6aHHfl HanpaJKeHHH. CjieAyeT yqHTUBaxb xaKjKe BJiHflHHe 
HarpysKH acHHxpoHHUx h cnHxpoHHux ABHraxejieH Ha BejinqHHy conpo- 
XHBJieHHH peaKXopa h cos®. TexHnqecKHe xapaKxepiicxHKH h cxoh- 
Mocxb oSbiqubix H pacmenjieHHUx peaKXopoB npHBeAenw b npHAOJKeHHHX 
15 H 16. 

Bbi6op napaMexpoB rpynnoBbix peaKXopOBcyqexoM 

nOAHHXKH XOKaMH KOpOXKOrOSaMblKaHHHOXaCHHXpOH- 

Hbix H CHHxpoHHbix ABHxaxejieft. OpH Bbi6ope rpynnoBbix 
peaKTOpoB H oxKJiroqaromeH annapaxypbi snaqeHHe yAapHbix xokob k. 3. 
CAøAvex onpeAejiflxb c yqexoM acHHxpoHHbix h chhxpohhmx ABHraxe.xeft. 

Hs anajiHXHqeCKHx pacqexoB H3BecxH0, qxo qøM SoJibuie HarpysKa 
acHHxpoHHbix ABHraxeAeH 3a peaKxopoM, xøm 6ojibme aoajkho ébixb 
conpoxHBjieiiHe peaxxopa aah HaAejKHOØ paSoxbi annapaxypbi no Anna- 
MHqeCKHM yCAOBHHM XOKOB KOpOXKOXO SaMbIKaHHfl. Ea!,e B SOAbUien 
cxeneHH Ha Bbi6op peaxxopoB BAHnex narpysKa cHHxpoHnwx ABHxaxeAen. 
PaccMoxpHM ABa BapnaHTa cooxHomenHH narpysoK. 

1. Ben HarpysKa cocxohx 113 acHHxpoHHux ABHxaxeAen, pacno.xo- 
æeHHbix 3a peaKXopoM P5-6(10)-2 X 2000. TorAa yAapHbin xok Kopox- 
Koro aaMbiKaHHH ox SAeKxpoABHxaxeAen MomHocxbio, paanon HOMHHa.ib- 
HOH MOIUHOCXH OAHOH BØXBH pøHKXOpa, OnpeASAHXCH COOXHOUieHHeM 
= 6,5 • /p. „OM H AJia AaHHoro cAyqan 

, ly = 6,5 ■ 2000 = 13 KU. 

£cah 3 a peaKXopoM npeAycMOxpenbi BUKAioqaxeAH xnna BMP-133, xo 
AonycxHMaH cocxaBAflromaH yAapnoro xoKa ox cexH hah CHcxeMbi AOA/KHa 
6bixb He 6oAee 

ic, y = 52 — 13 = 39 Ka, 

xAe 52 — AonycxHMUH aMnAHxyAHbin xok BbiKAroqaxeAfl BMP-133. 
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Torjia CBepxnepexo/iHoe SHaqeHHe roKa KopoTKoro saMWKaHHJi cexH 

fl0.n5KH0 6biTb He Sojiee 

f” ^c. y 39 1 r- o 

^ — 2;55 ~ 

Odmee conpoxHBJieHHe cexH h o^hob bøxbh pacmenjieHHoro peaK. 
xopa npH MOinHOCXH cexH, paBHofi 400 1\4ea, 

^*pe3 — „ — 

c 

rjie 

r 400 „ 

/e = - 7 :=-= 36,7 KU. 

y 3 ■ 6,3 


OxHocHxe,nbHoe peaKXHBHoe conpoxHB,xeHHe cexn npH yjiapHOM xoKe 
KopoxKoro saMbiKaHHH, paBHOM ty. c= 150 m, onpefleJiHXCH (|x)pMyjioH 


xAe 


X, 


36,7 

59,0 


0,62, 


r 


^ ty ^ ^ 150 

~ 2,55 ~ 2,55 


KU. 


npHBeASHHoe SHaqeHHe oxHocHxe,nbHoro peaKXHBHoro conpoxHBjieHHH 
BexBH paciii,en,neHHoro peaKxopa 

x*p = 2,4 —0,62 = 1,78. 


Tor^a Ao.n5KeH 6HXb BbiSpan peaxxop 2 x 2000 a c peaKXHBHHM conpo- 
xHB.neHHeM 


^p% / 


100 


1,78 ■ 2000 
36700 


100 = 9,8%. 


C.neAOBaxe.nbHO, neoéxoAHMO ycxanoBHXb peaKxop c peaKXHBHUM conpo- 
xHB.neHHeM ne Menee 10%, Koxopbm o 6 ecneqHX pa 6 oxy Bcex opncoeAH- 
HeHHH c BbiKJiK)qaxe.nHMH xnna BMF-ISS. 

2. MoinHocxb CHHxpoHHUx ABHraxe.neH cocxaB.nHex 20 % ox o6ii],eH 
HarpySKH (ocxajibHaH qacxb—^narpySKa acHHxpoHHbix ABHraxe.neH). 
Torfla noAOHXKa Mecxa KopoxKoro saMUKaHHH yAapHbiM xokom ox acHH- 
xpoHHHX H CHHxpoHHHX ABHraxeJiøH onpøAe^xca cooxHomeHHeM 

ty = 6,5«i/p + l,8m«2/p, (119) 


rae H «2 — cooxBexcxBeHHo oxHocHxe.nbHbie Be.nHqHHbi acHHxpoHHHx 
H CHHxpoHHbix HarpysoK = 0,8, a «2 = 9,2); 

m = Y2^ = V2 -— = 7,8. 

^CHH 

Jim cHHxpoHHUX ABHxaxeJieH m = 7,8. 


4 ^ 
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OoACTaBJiHH qncTOBbie snaqeHHH b (bopMyjiy (119), noJiyqHM 
fy = 6,5 • 0,8 • 2000 + 1,8 • 7,8 • 0,2 • 2000 = 10 400 + 5600 = 16 ku. 

XlonycTHMoe snaqeHHe yflapnoro TOKa ot ccth h™ CHcxeMH 
Toro JKe BbiK,nK)qaTe,nH BMF-ISS Oy^ex 


■ r'v = 52 — 16 = 35 m. 


XoFAa CBepxnepexoAHoe snaqeHKe xoKa KopoxKoro saMHKaHHH ox cexn 

B Mecxe KopoxKoro saMbiKaHHH 



Phc. 33. K pacqexy cos tp npø najiH- 
qHH y noTpeénTejieS chhxpohhmx abb- 
raxejiefl. 


•^p% 


X 




14,1 Ka. 


36 

2,55 2,55 

PesyjibXHpyiomee oxHocHxe,nb- 
Hoe conpoxHBJieHHe cexH h oahoh 
B exBH peaKxopa ao Mecxa KopoxKo- 
ro saMbiKaHHH 


36,7 

14,1 


= 2 , 6 . 


Heo6xoAHMoe conpoxHB.neHHe Bex- 
BH peaKxopa onpeASjiHexcH paBen- 
CXBOM 


1,98 ■ 2000 


100%- - 36 700 


100% = 10,^ 


FAe ■^*P — -^spes -^#0 — 2,6 — 0,62 = 1,98. 

KaK BHAHO H3 pacqexoB, cHHxpoHHbie ABHraxe.nH yBe.nHqHBarox 
aMHjiHxyAHoe snaqeHHe xokob KopoxKoro sawbiKaHHH b Mecxe KopoxKO- 
ro saMHKaHHH, noaxoMy conpoxHB.neHHe peaKxopa Ao.n>KHO 6bixb yae- 
.nnqeHo. AHaAornqHo mojkho npoHSBecxH pacqex ana. .nroSoro cooxHouie- 
HHH aCHHXpOHHblX H CHHXpOHHblX HaXpySOK. ' 

Pacqex yBe.nHqeHHH coscpnpn Ha.nHqHH ynoxpeén- 
Te.neH chhxpohhhx ABHraxe.neH. Ecjih acHHxpoHHwe ABHra- 
Te.nH cocxaB.nHiox qacxb narpysKH n^, a CHHxpoHHbie — odmeø Mom,- 
HOCXH, xo M05KHO onpeAe.nHXb Be.nHqHHy yBe.nHqeHHH cos cpg. noKameM 
Ha npHMepe snaqeHHe yBejinqeHHH cos cp sa cqex chhxpohhoh narpysKH. 
npeAnoTO>KHM, qxo CHHxpoHHwe ABHraxe.nH pa6oxarox c cos »g = 0,9, 
a acHHxpoHHbie ABHxaxe™ c coscpi = 0,8; «j = 60%, n 2 = 40%. 

Be.nHqHHH, BwpaJKeHHwe npHMoyro.nbHHMH ochmh KOopAHHax x, 
y (pnc. 33) onpeAe.nHroTcH cooxHouieHHHMH: ' 

X = 0,6/ cos cpi + 0,4/ cos cp .2 = 0,6 • 0,8 • 1 + 0,4 • 0,9 • 1 = 0,84 • 1; 
y = 0,6/ sin — 0,4/ sin = 0,6 • 0,6 • 1 — 0,4 • 0,435 ■ 1 = 0,185 • 1; 

sin cpj H sin cpj onpeaejiHioxcH H3 xpnroHoMexpHqecKoro paBeHcxBa 
sin^ cp + cos^ cp = 1. 







Hs pHC. 33 

c = V+ f = 1 • V 0,84" 4- 0,1853 = 0,86 • 1; 


cos cps = 


X 

a 


0,84 

086 


= 0,98, 


T. e. npH saAaHHUx cooTHomcHHHx MoaiHOCTeø cos <f ybcjihhhjich rø 
onpCAejieHHoro sHaMCHHH. 

AnajiorHMHO mojkho orrpeACJiHTb SHaMCHHH cos cp npn jiraébix cootho- 
EICHHHX MOmHOCTCH, H 3TO HCoOxOflHMO AJIH OnpeACJieHHH KOJieOaHHH 
HanpsixeHHH, ocoOchho Ha cOopxax rpynnoBbix pacmenjiCHHUx peaic- 

TOpOB. 

§ 29. BbIBOP TPAHCOJOPMATOPOB TOKA 


Tpancc|3opMaTopbi tokb Bbi6HparoT no HOMHuajibHOMy TOKy, Hanpn- 
JKCHHK) nepBHHHOH UCnH H HO BHfly 3aiIl,HTbI. KOHTpO.lH, HSMCpe- 

HHH H yMcra 3Jiei<Tpo3HeprHH npaBHjiaMH ycTpoøcTBa ajiCKTpoycTaHOBOK 
npeayCMaTpHBaroTCH npH6opbi KOHxpojibHbix yncTOB h AenejRHoro pac- 
Hexa. 

OpnOopbi KOHxpojibHbix yMCTOB Moryx nHTaxbCH or TpaHc4)opMaTo- 
pOB TOKa c KJiaCCOM TOHHOCTH 1. 

ripHOopbi AeHCJKHoro pacnera' aojijkhh npHCOCAHHHXbCH k o6mot- 
KaM xpaHC^^opMaropoB roxa c KJiaccoM tohhocth 0,5. 

XtonycKaeTCH npHMCHHXb xpaHCcbopMaropbi xoxa Kjiacca tohhocth 
1 npH ycjiOBHH, HTo Hx norpciHHocTH npH HarpysKC BxopnqHOH uenn 
10 ea Hc npCBOcxoAHT norpeuiHocTeft, AonymeHHbix aah Kjiacca toh- 
HOCTH 0,5. 

B CHJiy HSJIOJKCHHUX 06 cT 0 HTejIbCTB TpaHCCjDOpMaTOpH TOKa 
npHOopOB HSMCpCHHH H yMCXa Bbl6HparoTCH no HOMHHa.XbHOMy TOKy H 
HanpHJKCHHK) nepBHHHOH irenUj HOMHHa,TbHOMy TOKy BTOpHHHOH UenH, 
Kjiaccy TOBHOCTH H HOMHHaAbHOH MOIAHOCTH BTOpHHHOH UCnH. 

Kjiacc TOHHOCTH TpaHC^^OpMaXOpOB TOKa SaBHCHT B OCHOBHOM OT 
HOMHHaAbHOH MOIAHOCTH BTOpHHHOH UCnH, nOBTOMy Bbl6op HX CBOAHT- 
CH K onpeACJieHHK) noTcpn moiahocth b npnOopax h npoBOAHHKax h 
CO nOCTaBACHHK) Asyx MOIAHOCTCH 

^2 flon ^ S2 pacH- ( 120 ) 

BejIHHHHa MOmHOCTH BTOpHHHOH UCnH OnpeACJIHCTCH KOJIHHeCTBOM 
npnOopoB, noTcpeft moiahocth b coeAHHHxejibHbix npoBOAHHKax h ne- 
pexoAHbix KOHTaKTax 

S 2 pacq ~ >SnpH6 + ^2?'np + ^2^n, (121) 

TAe SnpH6 — MoinHOCTb npHOopoB (onpeACAHCTCH no KaxajioraM h noA- 

CHCTaM B TaéjiHHHOH (|)opMe); 

/g — TOK BTOpHHHOH UCnH, IipHHHMaCTCH paBHblM 5 U HJIH MO- 
JKCT 6bITb OnpCACJieH no K03(|)(|)HU,HeHTy TpaHC(j30pMau,HH 
npeAycMaxpHBacMoro k ycxaHOBKc TpaHC^JopMaxopa tokb; 

Tn — COnpOTHBJICHHC nCpCXOAHblX KOHTaKTOB, npHHHMaCTCH paB- 

HbiM 0,1 OM (ajih bcch u,enH); 

tnp — COnpOTHBACHHe COCAHHHTCAbHHX npOBOAHHKOB. 
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Ecjih pacMeTHaH MomnocTb BTopH^Hofi uenH TpaHc4)opMaTopa to- 
Ka 6yfleT paBHoS HOMHHajibHofi moiuhocth ero, to 

S‘2 ^on “ S 2 pacq " 5npH6 “f" ^np ~l~ ^‘tfn- { ^ 22) 

MTo6bi TpaHc4)opMaTop roKa padoraji b cbocm Kjiacce, HaH6ojibmee 
COnpOTHBJieHHe COe/tHHHXejIbHblX npOBOAOB JIOJIJKHO 6bITb 

_ ■^jon (‘^npH6 + 


rio conpoTHBjieHHfo H paOTeTHOH fljiHHe npoBOflOB onpe/tejiHCTCH 

MHHHMajibHoe ce^eHHe npoBoflOB 



flJIH aJIlOMHHHH Pa/ == 0,029, AJIH MeflH Pm = 0,0175 om ■ 

Pac^ieTHaH fljiHHa coeflHHHTejibHbix npoBOflOB / (b m) onpefleJiHeicj] 
MejKfly MecTOM ycTaHOBKH npaOcpoB h ipaHccjDopMaTopoB tokh h bhbh- 
CHT OT cxeMbi BKjiro^ieHHH npnOopoB. 

Pac^eTHaH ajihhh npoBorøB saBHCHT ot cnocoOoB BKJiroqeHHH npn- 
6opoB B uenb TpaHC(|)opMaTopoB TOKa. Ecjih irpHOopu BKjiioHeHbi b 
ueiTb oflHoro TpaHCiJiopMaTopa TOKa, to tok b oépaTHOM npoBofle pa- 
BCH TOKy B npHMOM ITpOBOflC H paCHCTHaH flJIHHH I = 21' . ECJIH HpH- 
6opbI BKJDOHeHU B UCITb TpaHC^IOpMaTOpOB TOKa, COe,!IHHeHHbIX no cxeivie 
HenojiHOH SBesflbi, to tok b oSpaTHOM npoBOfle paBCH reoMCTpHHecKOH 
cyMMC TOKOB flByx 4)33 H pacHCTHaH AjiHHa /= 1,73/'. Ecjih npHOopbi 

BKJHOHCHbl B UCHb TpaHCcjlOpMaTOpOB TOKH, COeflHHCHHblX RO CXCMC HOJI- 
HOH 3Ee3.!Ib!, TO TOK B oOpaTHOM npOBOflC paBCH HyjIIO H paCHCTHaH 
fljiHHa npoBOj^HHKOB OyflCT paBHa /. 

riocjie onpe/iejicHHH HcoOxoflHMoro cchchhh npoBOflHHKOB no POCT 
BbiOnpacTCH OjiHiKafimee Oojibuiee cchckhc. 

XpaHcijiopMaTopbi TOKa BbiOnpaioTCH TaKjKC c yncTOM KOJiHHccxBa 
CepACHHHKOB, HX KJiaCCa TOHHOCTH, KOJIcOHHHH HarpySKH H MCCTa yCTa- 
HOBKH. BblOpaHHbie TpaHClJlOpMaTOpbl TOKa npOBCpHIOTCH Ha flHHaMH- 
neCKyiO H TepMHHeCKyiO yCTOHHHBOCTb TOKHM KOpOTKOrO SaMHKaHHH. 
iPHHaMHHCCKaH yCTOHHHBOCTb npOBCpHCTCH HO yCJIOBHK) 

K^hh • y"2 • /jhom > ty^ (124) 

r/ie — BJiCKTpoflHHaMHHecKaH KpaTHOCTb, onpeflCjiHCMaH no xapaK- 
TCpHCTHKaM HJIH KaTajIOraM irpHMCHHTC.TbHO K Bbl6paHHOMy 
TpaHc4>opMaTopy tokh; 

7ihom — nepBHHHblH HOMHHajIbHblH TOK, C HJIH KW, 

iy — yflapiIblH TOK KOpOTKOrO SaMUKaHHH, c HJIH Ka. 
HeoOxOflHMO yHHTbIBaTb, HTO BOSHHKaromHC yCHJIHH BO BpCMH KO- 
pOTKOrO SaMUKaHHH HC JlOJIJKHbl npCBbllliaTb MCXaHHKCCKOH HarpySKH, 
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jIonycKaeMOH Ha KOjinanoK HsojiHTopa TpaHcc|)opMaTopa Toica, yKasM- 
saeMOH B Karajiorax. YKaaaHHbie ycHjiHH mojkho onpe^i,ejiHTb no c|3op- 
MyJie 

fpac^ = 0,88 • ty 4 • (^25) 

rae I — paccTOHHHe ot KOJinaHKa TpaHCtjjopMaropa TOKa k 6jiH}KaH- 
mcMy onopHOMy HsojiHTopy, m hjih cm', 
a — paccTOHHHe MCJK^y (|)a3aMH, m wjih cm. 

TepMHHecKaH ycTOHHHBOCxb xapaKTepHsyeTCH KparHocTbio 


A-i — — 

'Ihom 

H onpe;iejiHeTCH ycjiOBHCM 

{Kthnouft > /I 4 . (126) 

KpaTHOCTb TepMHHeCKOH yCTOHHHBOCTH XpaHCtjjOpMaTOpOB TOKa OHpe- 
flejiena b Karajiorax h OTHecena ko BpeMCHH t = 1 cck. 


§ 30. BbIBOP TPAHCOJOPMATOPOB HAnPHHiEHMH 

TpaHC(|)opMaTopbi HanpHjKCHHH BbiOnpaioTCH no HOMHHajibHOMy na- 
npH>KeHHio Ha bhcokoh CTopone, Kjiaccy tohhocth, mohihocth na hhbkoh 
CTO pOHe H THny. OhH HSrOrOBJIHIOTCH OAHOljiaBHblMH H TpeXljiaBHblMH 
nuTHCTepjKHeBbiMH. Tnn TpanciJiopMaTopa HanpHjKCHHH BbiOnpaeTCH b 
S aBHCHMOCTH OT HaSHaHeHHH. 

iijiH HHTaHHH npH 6 opoB HencH CHHxpoHHBauHH (KpoMC TpexcjiaBHbix 
peaKTKBHblX CneTHHKOB) MOryT 6 bITb HCnOJIbSOBaHbl ^Ba OAHO(|)a 3 HbIX 
TpaHciJiopMaTopa nanpHJKeHHH, coeAHHCHHbix b oTKpbixbiH xpeyrojibHHK. 

npH 6 opbI- KOHXpOJIH H 30 JIHHHH MOJKHO HHTaXb XpCMH OflHO(|)a 3 HbIMH 
XpaHCljlOpMaTOpaMH HanpHJKCHHH, COe;[;HHeHHbIMH 3 Be 3 flOH HJIH xpex- 
cjiasHbiMH nHTHCTep>KHeBbiMH xpaHCijiopMaTopaMH, KOTopbie flemcBJie 
rpynnbi o.HHO(j 3 a 3 Hbix xpaHCiJiopMaTopoB h KOMnaKxHee, noaxoMy b 
ycxanoBKax jto 20 Ke ohh nauijiH ochobhoc npHMeneHHe. 

ZIjih HHTaHHH uenefl HanpHjKCHHH ajieKrpoMarHHXHbix KoppcKxopoB 
Hcnonb 3 yeTCH rpynna oflHocjiasHbix rpanc^opMaTopoB, coeAHHeiiHbix 
B TpeyrojibHHK Ha bhcokoh CTopone. B ochobhhx uennx npH 6 opbi 
paSHblX KJiaCCOB TOHHOCTH nHTaiOTCH ot OflHHX TpaHClJlOpMaTOpOB HanpH- 
JKeHHH, nosTOMy BbiSnpaioTCH ohh no narpyaKe npnOopoB c HaHBbicuiHM 
KJiaCCOM TOHHOCTH. 

KJiacc tohhocth xpanciJiopMaTopoB HanpHjKCHHH onpeflejiHCTCH ho- 
MHHajIbHOH MOIHHOCTblO nOAKJHOHeHHblX HpHOopOB, HOSTOMy Bbl6HpaiOT 
HX nyiCM CpaBIieHHH HOMHHajIbHOH MOUIHOCTH npH flaHHOM Kjiacce TOH- 
HOCTH c Harpy3KOH, co3jiaBaeMOH noAKJiioqeHHbiMH iipnOopaiviH, 

S 2 HOM 5^ >S2h. (^27) 
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HarpysKa, noAKJiroMeHHan k TpaHC(|3opMaTopy HanpnjKeHHH, fljiHojtHo- 
4)a3Hbix H nHTHCTep>KHeBbix xpaHC^JopMaTopoB 

S2h = (HiSn COS cp)2 4- (^Sn Sin f f HJIH 

S2H = y&nf + (EQnf, (!28) 

rflC cos f = SPn — aKTHBHan MomnocTb bccx npH6opoB, eam; 

SSn sin cp = ^Qn — peaKTHBHaH MoiUHoCTb BCex npH6opoB, eap. 
MomHOCTb, noTpe6jiHeMaH HSMepHxeJibHbiMH npH6opaMH, flaexcsi b 
K axaJiorax. Hnorjia b KaxaJiorax npHBojiHXCH noJiHoe conpoxHBJieHHe 
o 6 motkh z, Tor^a MomHocxb npH6opoB 

(129) 

OaHo^JasHbie TpaHc4)opMaTopbi BbienparoxcH no HaH6oJiee sarpy- 

JKCHHblM 4)a3aM. 


§ 31. BbIBOP nPEflOXPAHMTEIlEM 

npeAoxpaHHxejiH Bbi6HparoTC5i no HOMHHaJibHbiM HanpnjKeHHK) h xoKy, 
pofly ycxanoBKH (napysKHan hjih BHyxpeHHHn), npejiejibno oxKJironaeMbiM 
TOKy H MOUIHOCTH H nO KOHCXpyKXHBHOMy BbinOJIHeHHIO. 

Ilpn 3TOM Heo6xOJlHMO, nTo6bI 

l^np. HOM 1-^ycT. HOM> ^np, hom MaKC) 

/0TK.,.np>/"<2>; So™.np>S"(3), (130) 

rjie /np. HOM H t^np. HOM — FapaHTHHHbie TOKH H HanpHJKCHHe npejioxpa- 
HBrejien; 

SoTKJi. np H/oTKJi. np — HanSojibiuec 3HaneHHe moiuhocth xoKa Kopox- 
Koro 3aMbiKaHHH, npn KoxopoM rapaHxnpo- 
Bana Haj^e^KHan pa6oxa npefloxpaHHxeJiH. 
npn BbiOope npeAoxpaHHxejiCH anepnoannecKaH cocxaBJinroman xoKa 
KopoTKoro 3aMbiKaHHH Hc ynuTbiBaexcH. 

Cjieayex HMexb b BHAy, nxo npeAoxpaHHxeAH, aanoAHCHHbie KBap- 
ueBbiM necKOM, npHMeHHroxcn Ha xex HanpnxveHHHx, Ha Koxopbie ohh 
paccHHxaHbi. npcAoxpaHHxejiH, paccHHxaHHbie Ha 6 Ke, HCAbSH 
noJibSOBaxb b ycxaeoBKax c HanpHJKeHHCM 3 /ce h t. a. 





fAaea luecmaa. 

BblBOP TOKOBEAyLUMX HACTEM 


§ 32. BblBOP LUMH M LUMHOnPOBOflOB 

IIlHHbi H uiHHonpoBOflbi pacnpeflejiHTeJibHbix ycxpoHCTB npHMeimiOTCH, 
B OCHOBHOM, MeflHbie HJIH ajIKDMHHHeBbie. CxaJIbHHe fflHHbl HaXOflHX 
orpaHHiieHHoe npHMCHeHHe BCJieACXBHe 6o^b!iiHX noxepb ox nepeMaxHH- 
qHBaHHH H BHXpeBblX XOKOB. 

Ha Majibie h cpeflHHe HOMHHajibHbie xokh (flo 3000 — 4000 c) npH 
HanpHJKCHHH flo 20 Ke b ochobhom npHMeHHfoxcH mHHbi npHMoyrojibHoro 
ceqeHHH. FIpH HanpHJKCHHH 35 Ke h Bume npHMeHHioxcH rojibie iviefl- 
Hbie HJiH cxajieajiKDMHHHeBbie MHoronpoBoJioqHbie npOBOfla. B uennx 
MOuiHbix rcHepaxopoB h cxaHUHH, Xfle HOMHHajibHbie xokh Moryx Obixb 
Oojibrae 10000 a, a yflapHbie Oojibiue 150—200 Ka, bmccxo MHorono- 
jiocHHX naKexoB npHMeHHiox flBOHHbie npoxaxHbie KopbixHbie hjih xpy6- 
qaxbie mHHbi. 

UlHHbi H raHHonpoBOflbi Ha XOKH flo 5000 a BbiOnparoxCH no yc.rio- 
BHHM fljiHxejibHoro Harpena HOMHHajibHbiM xokom, npHBeflCHHHM b 
x 26 .XHU,ax c nocjieflyromefl npoBepKofl hx Ha xepMHqecKyio h flHHaMH- 
qecKyjo ycxoflqHBOcxb npn KopoxKHX saMbiKaHHHx. Flpn 3xom 

^ ixon ^ ^MaKc. pa6) (^31) 

rfle /waKc. pa6 — MaKCHMajIbHblH flJIHXeJIb-HblH paOoqHH XOK npHCOeflHHe- 
HHH. 

ilonycxHMbie snaqeHHH fljiKxeJibHbix xokob npHBefleHH b xaOjiHpax 
npH xaKHx ycjioBHHx: 

1, ilonycxHMan xeMnepaxypa flJiHxejibHoro HarpeBa ranH xokom 
paBHa 70° C npn pacqexHofi xeMnepaxype OKpyjKaromero Bosflyxa 25° C. 
Ecjih cpeflHHH xeMnepaxypa Bosflyxa oxjinqaexcH ox 25° C h paBHa 
6o, xo snaqeHHe flJiHxeJibHo flonycxHMoro xoKa fljiH raHH neoOxoflHMO 
nepecqnxaxb no (|)opMyjie 

/eo = /«on]/5^. ' (132) 

2. ripH ropHSOHxaJibHOM pacnojiojKeHHH npHMoyrojibHbix rann na 




H30.iiHT0pax sajiaHHbie b radjiHue BejiH^iHHbi ;^."HTeJIEHO flonycxnMhix 
TOKOB Heo6xo;iHMO yMeHEiuaib Ha 5 — 8 % BCjieflcxBHe yxy;j(.meHHH 

yC.XOBHH OXJIaHCJieHHH HX. 

3. Bei6op naKexoB uihh c hhcjiom nojioc 6ojiEme xpex Heu,e.,xeco- 
oSpaseH Bc.xcAcxBKe BJiHHHHH BtjjtjjeKxa 6 jih30cth h nepepacxoAa Mexa.x^ia, 

yCJIOBHH OXJiaJKAeHHH H T. ripH HB- 

o6xo;ihmocxh Bbi6opa 6ojiEmero cene- 

HHH UIHH npeAyCMaxpHBaXb UIHHb! KO- 
po6Haxoro ceneHHH. 

B ycxaHOBKax nocxoHHHoro xoKa 
Moryx 6uTb npaMenenbi naKexbi mHn 
c HHC.TOM nojioc 6ojibme xpex. 

ripoBepKa UIHH Ha Tepv.H- 
HecKyro ycxoHHHBOCxb cbozihx- 
CH K onpe;ieJieHHro xeivinepaxypbi 6^ 
HarpCBa uihh xoKaiviH KopoxKoro saMu- 
KaHHH 3a BpeMH a-IHXejIbHOCXH Kopox- 
Koro saMbiKaHHH. Saxeivi ara xeMnepa- 
xypa cpaBHHBaexcH c MaKCHMajibno ao- 
nycTHMofl KpaxKOBpeivieHHOH xeMnepa- 
XypOH UIHH, npHBe,!ieHHOH HHIKe B "'C; 


flJIH MeflHblX mHH. 300 

» ajIlOMHHHeBBlX IIIHH.;. 200 

» cxajihHMX mHH npH oTcyTCTBHH HenocpeflCTBeHHoro coennHe- 

HHH C annaparaMH. 400 

fljiH CTajiBHhix mHH HpH HajiHHHH coeflHHeHHH C annaparaMH 300 

^ » KaOeJiefi HanpHHieHHeM 10 Ke c MeflHbiMH *HjiaMH h 6 y- 

MaiKHOH HSOJIHHHeH. 250 

fljiH KaOe.refi HanpflxeHHeM flo 10 /ce c ajirøMHHneBbiMH JKHJiaMH 
H SyMaxHOH HBojiHUHeg. 200 

AJiH KaOeJieH c evMaXHofi MSojiaiiHefl HanpsjsKenHeM 20 — 35 Ke 175 

» KaSejieft h npoBOflOB c pesuHOBoft H 3 ojiHU,HeH. 200 

TeMnepaxypa uarpeBa iuhh tokom KopoxKoro saMbiKaKHH sa Bpe- 
MH JJIHTe.4bHOCXH KOpOTKOFO SaMbIKaHHH OnpeflejIHeXCfl no KpHBO« 
(pHC. 34) H no napaMexpy 

= + (133) 


rfte /„ — ycxaHOBHBijjHHcfl tok KOpoxKoro saMbiKaHHH, a; 
ti, — (^iHKTHBHoe BpeMH, cck; 

5 — nonepeuHoe ceueuHe, mm^; 

Ah —BejiHHHHa, onpefle.aHrouJ,aH xenjioBoe cocxoHHHe uihh h 
npoBo^oB npH narpeBC flonycxHMbiM tokom h xeMnepaxype 
6„ JIO KOpOTKorO SaMHKaHHH. 

BejiHHHHa Ah onpeiie.xHexcH no KpHBou (puc. 34 ) cooxBexcTBeHHO 
,!IJiH TOKOBeflymiix HacxeH h 3 MexaJiJioB Cu, Al h Fe h xeMnepaxypbi 
e„ 70° C. 

Be,THHHHa Ak onpejiejiHex xenjiOBoe cocTOHHue iuhh hjih npoBO/ioB 
npH xeMnepaxype Ø«, t. e. b kokhc pejKHMa KopoxKoro saMbiKaHHH. 

IIlHHbl HJIH npOBOAHHKH XepMHHeCKH yCTOHHHBbI, eCJIH Ør < 6k. flon- 



Phc- 34 . KpHBbie hjih onpeaejieHHH 
TeMneparypbi HarpeBa npoBOflHHKon 
TOKaMH K. 3. 










B npaKTHKe uiHHbi na xepMHiiecKyro ycTofiqHBOCTb mojkho npoBepnxb 
iio MHHHMajibHOMy Heo6xo;[;HMOMy ce^ieHHro 


r^e 5pacq — Bbi6paHHoe ceptenne uihh. 

MHHHMaJibHoe cepieHHe iumh hjih npoBO^HHKOB MOJKex 6bixb onpe- 
;^eJIeHO no anaJiornH c drøpMyjiofl (114) no 4}opMyjie 

Smhh = /. 

/Ijon onpe^eJiHexcH no kphboh (pnc. 34) npn ^onycxHMOM snaneHHH 
xeMnepaxypb! uihh hjih npoBOflHHKOB 9^. „on np« k. s; A„ onpeAejiaexcH 
no KpHBOH (pHC. 34) npii 6„on = 70°C. 

npoBepKa uiHii Ha xepMHuecKyro ycxoHHHBOcxb Mouiex nponsBOHHxbCH 
no ux)6oMy hs npeflCxaBJiCHHHX MexoflOB a-ih Jiio6oro KOJiHuecxBa nojioc 
H flJiH Jiio6oro npc4)HjiH ceueHHH. ’ 

Pacuex H npoBepKa uihh Ha ajieKxponHHaMiiuecKyio 
npOHHOCXb npH KOpOXKOM SaMbIKaHHH. C6opHbie UIHHU H 
ouihhobkh flojUKHbi o6jia;iaxb MexauHueCKofl npouHocxbio h npoxHBo- 
cxoaxb MexaHHUeCKHM yCHJIHSM, B03HHKaroUl,HM BO BpeMH KOpOXKOrO 
saMHKaHHH. B npaKXHuecKHX pacuexax flonycKaiox, uxo uiHHbi KajK^ofl 
4)a3u HBjiaicxcH MHoronpojiexHbiMH øajiKaMH, cbo6oji,ho jie>Kaui,HMH na 
jkccxkhx onopax h Haxoa;aui,HecH no^ AeftcxBHCM paBHonepHO pac- 
npeACJieHHOH narpysKH. 

B OCHOBHOM npHMeHHIOXCH UiHHbi OJiHOUOJIOCHbie, MHOrOUOJIOCHbie 
H KOpblXHOH ejlOpMbl. Il,JIH KajKflOH KOHCxpyKUHH MeXO;j,bI paCHCXOB Ha 
MexaHHuecKyro upouHécxb pasHHe. 

PaccMoxpHM MexaHHuecKHH pacuex o^HonojiocHbix uihh. IIIhhh mo- 
ryx ébixb pacnojioiKCUbi ua pe6po hjih njiauiMS (pnc. 35). Ecjih pac- 
CMaxpHBaxb uiHHbi KaK MHoronpojiexHbie, paBUOMepno HarpyiKenubie 
6ajiKH, CBodoflHo JiejKauiHe ua onopax, xo HauåojibuiHH HsrHøarouinH 
MOMeHX 

M = ^Ke/CM, (135) 

rfle / — cHJia, i^xoflauiaHca ua enHHHuy ajihhh cpeflHeu uiHHbi, kzJcm-, 
i — paccxolffiHe MeiKfly H30JiHxopaMH, cm. 

Haudojibuiee suaueuHe chjih / onpe^ejiHxcH paueHcxBOM 


Tfle ty — MPHOBeuHoe SHaueune xoKa KopoxKoro saMbiKauHH, a; 

a — paccxoHHHe Mer-K^y ochmh civiejKHbix cfias, cm. 
PacuexHoe HanpaiKeuae b MaxepuaJie 

M . o 


■ MOMeHX conpoxKBjieHHH UiHHbi oxHOCHxc.ibHO ocH, nepneH.!i,H- 
KyjiapHOH K HanpaBjieHHK) achcxbhh chjih, cm^. 
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Momcht conpoTHBjieHHH JiJin npHMoyroJibHHX muH saBHCHX ot pac- 

nojioJKeHHH Hx; 

ripH pacnoJioJKeHHH Ha pe6po (pHC. 35) 

W = (138) 

npH pacnojiojKeHHH njiaiuMH 

= (139) 


rjie b VI h — cooTBeTCTBeHHO TOJiiHHHa h BHCOTa ihhh, cm. 

JXjih ihhh Kpyrjioro ceneHHH ;ih- 
aMCTpoM d 

W = ~ = 0,ld^CM^ (140) 

BejiHHHHa paCHeTHoro nanpHMe- 
HHH Marepnajia ihhh ne AOJiHCHa 6HTb 
6ojibme jionyCTHMoro 

^pao (141) 

SnaHeHHH AonyCTHMbix HanpHJKe- 
HHH (b KZjCM?) AJIH; 

MejiH MapKH MT 1400 

aJIlOMHHHH MapKH AT 700 
ajiioMHHHH MapKH ATT 900 

CTajiH 1600 

PaCCTOHHHe MejKJiy HSOJIHTOpaMH 
BflOJIb IHHH I Bbl6HpaeTCH B SaBHCH- 
MOCTH OT KOHCTpyKTHBHOrO BblHOJIHe- 
Phc. 35. PacnojioJKeHHe uihh h mo- HHH pacnpeAeJIHTejIbHblX yCTpOHCTB. 
MeHTu conpoTHB.iieHHfl. JJjifi UIHH cøopHHX pacnpenejiK- 

XeJIbHHX yCXpOHCTB paCCTOHHHe MeWAy 
HsojiHTopaMH I peKoMcnjiyeTCH 6paTb paBHbiM hjih KpaxHbiM mary 
HHefiKH. B ocxajibHbix cjiynaHX peKOMeHAyexcH onpeAe-fiHXb HaH6oJib- 
uiHH AonycTHMbiH npojiex /„aKc Ho j],onyGTHMOMy HanpHJKeHHio MaxepH- 


3cnu3 pacnom.'xeHua 
u pajMepb! 

MoMSHm 

CDnpomudne 

HUR,CM^ 

-1-_^_q!L_o 


OJ67btf 

1 


0J57hb^ 



0.333bh^ 

JiL. 

lli 

\ 

tp7hb^ 


£ 

0.5 bf3 


Til 

3,3hb2 

1 ! 

* 

O.ld^ 

P - 

1 

n,DYl3 
U.l ^ 




IllHHbi øyAyT flHHaMHHecKH ycTOHHHBH, GCHH pacMexHUH (Bbi 6 pan- 
HbiH) npojiex I He npeBbimaex Yzkz, t. e. 

^ ^MaKC* (143) 

PacHex MHoronojiocHbix uihh ua j],HHaMHHecKyio ycxoHUHBOCXb npu 
KOpOTKOM SaMbIKaHHH CBOJ],HTCH K OnpeAeUeUHK) HOJIHOrO HanpHiKeHHH 
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jviaTepnajia Cpac^ uihhh, KOTopoe CKJiaflbmaeTcs! h 3 HanpsiJKeHHH ot 
B 3 aHMo;ieHCTBH 5 ! Aas 04 , H OT BsaHMOfleHCTBHH nojioc Oa (|)a3bi. 06iu,ee 
aanpHKeHHe dyj^eT paBHO apH(|)MeTHqecKOH cyMivie HanpajKeHHH 

®pac>i ~ ®(J) ‘Jn- (^“^4) 

06bmHo MHoronojiocHbie iukhei HMetOT ;io Tpex nojioc b naKCTe. 

Bo 3 MO}KHoe pacnojiojKeHHe ;iByx- h TpexnojiocHbix iuhh npe^cTaB- 
jieHo Ha pHC. 35. 

HanpHMCHHe b MaTcpnaJie, oøycjiOBJiHBaeivioe BsaHMoaeficTBHeM 
nojioc an npH TOKax KopoTKoro saMbiKaHHH, npCBbimaeT HanpHjKøHHe, 
odycjioBJiøHHoe BsaHMOj^eiicTBHeM (|)a3 04 ,, Tax KaK nojiocbi Haxo.!IHTCH 
jipyr OT .Jipyra Ha MajioM paccTOHHHH, paBHOM hx tojiiuhhø. 

riosTOMy fljiH chhmøhhh BOSHHKaiomero HanpH>KeHH5i MøMfly nojio- 
caMH Ha onpe.!iejieHHbix paccTOHHHHX In ycTananjiKBaioTCH npoKJia;[;KH. 
3to .JiaeT npaBO paccMaTpHBaTb niHHbi KaK dajiKH c 3aa;eMJiøHHbiMH 
KOHUaMH. 

MoMØHT COnpOTHBJIØHHH OTHOCHTØJIbHO rOpHSOHTaJIbHOH OCH (pHC. 35): 

AJiH flByxnoJiocHbix hihh 


= ^ = 

D O 

■ (145) 

AJiH TpexnojiocHbix iuhh 


^ 2>bhP‘ hh‘^ 

6 2 

(146) 

MoMØHT COnpOTHBJIØHHH OTHOCHTØJIbHO BØpTHKajIbHOH OCHt 
fljiH AByxnojiocHbix hihh 

W = 1,4W; 

(147) 

gnn TpexnoJiocHbix man 


W = 3,3hb\ 

(148) 

B MHorono.TocHbix niHHax cjie^yeT yHHTbiBaTb pacnpøAØJiøHHø to- 
Ka no nojiocaM. flpHHHTO CHHTaTb, hto b nojiocax AByxnojiocHbix 
HIHH TOKH paBHbl, a TpØXnOJIOCHblX — paSHblØ. ripH paCHØTaX Tpexno¬ 
jiocHbix HIHH TOK B KpailHHX HOJIOCaX npHHHMaeTCH paBHblM no 0,4 
a B cpeAHøH nojioce — 0,2 1/^, rae — HanSojibuiHii tok (|)a3bi. 

B JI1060M cjiynae yAejinnyio BsaHMOAøHCTBHH MøiKAy nojioca- 

MH HIHH peKOMØHAyØTCH OHpøAØJIHTb RO (jlOpMyjie 

T 

0 

0 

11 

c 

(149) 


FAø il, Ja — tokh b nojiocax naKøTa, a\ 

a — paccTOHHHø Me>Kfly ochmh nojioc, cm; 
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— K03(|4>HUHeHT Onpej^ejIHeMblH no KpHBblM (pHC. 36) 

b a — b 

H OTHOmeHHHM m = - 7 - H ^-— 7 - , 
h b-\-h 

VRe b K h — pasMepb! nojioc. 

yflejibHyro CHJiy BsanMOfleficTBUH MCiKfly nojiocaMH flByxnojiocHoro 
naKCxa peKOMeHj^yexcH onpeAejiHXb cooxHomeHHeM 

/n(2) = 2,04Å*(0,5tV)'^ • 10-« = 0,26k^^ ■ IQ-^Ke/cm, (150) 

rfle 2b = a — paccxoHHHe MCiKAy ochmh nojioc, cm-, 

iy — yAapHbiH xok KopoxKoro saMbiKaHHH, a. 

B xpexnojiocHbix naKexax HaHOojibiUHe CHjibi BsaHMOfleøcxBHa hc- 
nbixbiBaiox. KpaHHHe nojiocbi, h ohh HBJiaioxca pacMøxHbiMH 

/n( 3 ) = /i 2 + /i3- (161) 

Onpeflejiaroxca sxh chjiu BsaHMOAeflcTBHa no (j)opMyjie 

/i2 = /i3 = 10-« = 0,082^*,2| 10-« Ke/CM. 


rioflCTaBJiaa axo BHpa>KeHHe b ^^opMyjiy (151), nojiyanM 

/n(3) = 0,082 0-8 Ka/CM. (152) 

rAe k^i2 — K03(j34)HnHeHx (jjopMbi uihh fljia nepBon n BXopoH nojiocbi 
naKexa; 

k^i 3 — KoatjjtjjHuneHx (jjopMbi uihh AJia nepBofl h xpexbeH nojiocbi 
naKexa. 

Ecjin nanex uihh paccMaxpHBaxb kuk OajiKy c sameMJieHHbiMH 
KOHUaMH, XO H3rH6aiOUI,HH MOMCHT OT fleflCTBHa CHJIH, BOSHHKaiOIUeH 
B HCM BO BpeNia KopoTKoro saMbiKaHHa, onpeAejiHTca no (jiopMyjie 


M 


n 


f 

' n n 

IT 


Ka/CM, 


FAe /n^npojiex MeacAy npoKjiaAKaMH, cm. 

ToFAa HanpasieHHe, B03HHKaioiu,ee b naKexax mHH, 


Oii 




6 


FAe Wn — MOMeHT COnpOTHBJieUHH OAHOH nOJIOCH. 

Bbi6paHHbie uiHHbi aojdkhei yAOBJiexBopaxb ycJioBHio 


~[~ ®(i) ^Aon- 


(153) 


(154) 
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B npaKTH^ecKHX pac^exax AonyciHMoe HanpH>KeHHe ot saanMo- 
AeficTBHH iiojioc yrø6Hee onpeAejiHTb no 4)opMyjie 


rio SHa^eHHK) AonycTHMoro HanpH>KeHHH ot BsanMOAeficTBHH nojioc 
MO>KHO OnpeAeJIHTb MaKCH- 

MaJibHoe SHa^eHHe npojiexa T *r ~ 1 ZZ't- ~ 

Me>KAy npoKJiaAKaMH no Bbi- ’ | f j , I 

pasieHHK) L-_Q_yj 


/ }2a W 

(155) 


IIlHHbi 6yAyT AHHaMH- ’ ^ |——— 

necKH ycTonnHBbi, ecJin 0,9 --- 

pacneTHbiH npojiex Me>KAy \ \ 

npOKJiaAKaMH ne npeabima- 

ex AonycTHMoro, x. e. _ / / / _ ^ n"' _ 

^n. pac*) ^n. ;ton‘ ( 156 ) _a_ 

IIlHHbl H lUHHOnpOBOAbl 6 

na TOKH SoAbuie 5000 a q^—LS -^- 

Bbl6npaK)TCH TOnHO XaK >Ke, / / J. I I 

KaK n na tokh Menbuie 0,'>y-y 

5000 a. Ho npH axoM ne- {\3\-l- _ 1 —aJ_ 

oOxoAHMO ynecTb cjieAyio- ' / —pPy—pJ 

mee. 0,2-j - 

B npoixecce npoeKxnpo- [ ___ 

BaHHH UIHHOnpOBOAOB MOUI,- ^ ' 

Hbix renepaxopoB (100 xbic. _ L - 

Kern H ooJibuie; BbiHcnn- 

Jiocb, ^TO H 3 - 3 a 6 oJibmo 3 pj^j, pg KpuBbie mji onpeaejieHHa KoaijjiijdUH- 
BejiHnHHbi TOKa paSMepni eHxa (popiifai uikh. 

nOAOCHblX L'JHH CTaHOBHTCa 

CAHUJKOM OoJIbUJHMH H OpH VBejIH'ieKHH CCqeHMH fiOAOC OIHH (CBblUie 
120 X 10 ) cKaabiBaroxcfl b doAbuien cxenenn HBAenHH noBepxnocxHoro 
3 (|) 4 >eKTa H acjjdpeKxa Ojihsocth, yxyAiuaroxcfl ycJiOBHH oxJiPOKAeHHH, 
noaxoMy BOSHKKJia neoOxoAHMOCXb saMenu hjiockhx uihh rnnnaMH ko- 
poOnaTOH (hjih KopbixnoH) n xpyOnaTon cj^opMbi, Koxopbie HMerOX Jiyn- 
mne ycjioBvia xenjiooTAann h MenbuinH K 03 c|)cbHU.HeHT noBepxnocx- 
Horo 3 c|)c{)eKTa. 

yjiynmeHHe ycJiOBnn xenJiooTAann AocxHraexcH sa cnex xenjioox- 
Aann c BHyxpenHHX noBepxHOCxeS oxjiaxAeHHH, a cnnmeime Koacj^- 
(JjHiXHeHxa' noBepxHocTHoro 3 (|)c|)eKTa — yMenbuienHeM nonepennoro ce- 
neHHH mHH. 

Taxoro poAa uikhu peJiecooOpasHO npiiMenHTb h no ApyroS npn- 
nnne; onn ne xpedyiox KpenjiennS Bnyxpn naKexOB b npojiexe Me>KAy 
n 30 JiHTopaMH H AOCxaxonHO xKecxKne. Flpn onenb OoAbuinx snaneimHX 
HOMHHajibHbix TOKOB (cBbiuie 10 000 a) H 60'jibuiOH AJinne rnnnonpOBO- 
AOB peKOMeHAyexcH npnMeHHXb ABOHHbie KOpbixnbie umhu. 
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Bbi6op lUHHonpoBOflOB no narpeBy cbojihtch k onpeaejieHHK) kojih- 
qecTBa Tenjia, Bbiaejiaromeroca b hhx npn npoxeKaHHH flonycKaeMoro 
TOKa, H cpaBHeHHK) ero c TenjiooTfla^eS rnnnonpoBOflOB b OKpymaromyio 
cpe^y. 

TenJiooTjiaqa c noBepxHocTefi uiHHonpoBOflOB ocymecTBjiHeTca koh- 
BeKixHefl H paflHaixnefl (Q = Qk + Qj,). 

XenjiooTjiaqa KOHBeKixHeft fljiH TpySqaxbix uiwHonpoBOflOB onpefle- 
JiaexcH no (|)0pMyjie Mockobckopo sHeprernnecKoro HHCXHxyTa 

Qk = 4,3 {t — • 10-1 em, (157) 

rjie t — flonycTHMaa TeMnepaxypa uihh, paBnaa 70°C; 

Iq — TeMnepaxypa OKpymaromero Bosayxa, paBHaa 25° C; 
d HJIH h — BHeUIHHH flHaMeTp UIHH HJIH TOJIUJ,HHa KOpOØUaXblX UIHH, CM‘, 

7' = lOOird — BHeuiHHH noBepxHOcxb 1 iuhhh, cm^. 

Tenjiooxflaua pafluauHeii fljia Juo6oro npo(|)Hjia uiHHonpoBoflOB ^jih- 
HOH B 1 M onpe^ejiaexcH no c|)opMyjie 

Q. = 0,95 . 5.7 - (i)'] F, em,M. (158) 

TenJiooxflaua pafluauHefi eauHHUbi noBepxHOcxu (Icm^) hjih jiio6oro 
npO(|)HJIH lUHHOnpOBOflOB 

Qp = 0,95 . 5,7 [(^) - ] em/CM^ (159) 

rfle 0,95 — K03(})(})HUHeHX jiyueucnycKaHHU ajih oKpameHHbix uihh; 

T = 273 + t — 273 + 70 = 343° K — flonycxHMaa xeMnepaxypa uihho- 

npOBOflOB', 

Tq= 273 + Q= 273 + 25 = 298°K — xeMnepaxypa oKpymaiomeft cpe^bi 

HJIH UIHH flO npOXOXKaeHHH xoKa; 
— njiomaflb 1 M flJiHHbi uiHHonpOBOJia, cmP-, 
ripH upoxoiKfleHHH sjieKTpHuecKoro xoKa no uiHHonpoBoay b hbm 
6y;iex BbijjejiaxbCH KOjiuuecxBo xenjia. 

Q = PR,ku, 

= p [1 4-a(^ — 20)] ^o.M, (160) 

xfle p — yaejibHoe conpoxHBJieHue Maxepuajia lUHHonpoBOflOB; 

/ — AJiHHa uiHHonpoBOfla, m', 

CL — xeMnepaxypHbiH KoatjxJiHUHeHT conpoxuBjieHHn, paBHbifi 0,004; 
kn — K09(})(})HUHeHX nOBepXHOCXHOXO 9(})(})eKxa; 

S — nonepeuHoe ceueHue muHonpOBOjia, mm^; 

ZIjih MBiiHbix iuhhPm = 0,0175, fljiH ajiioMHHHeBbix pai— 0,0263 °'**-^- . 
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Ko9c|)4)HUHeHT noBepxHOCTHoro 9:})4)eKTa onpe;[l,eJiHeTCH no kphbhm 
( pHC. 37). BcjieflCTBHe fle(|)HiXHTHOCTH ixBexHoro Merajuiane peKoMenjiyeT- 
CH kn npHHHMaxb 6oJibme 1,1 ^jth Me^Hbix rnnn h 1,3— ajiroMHHneBHX. 

Ajih xpy6qaxHX rnnnonpoBOiloB S = -^ (d® —■ d^), tji& 'r d — co- 


OXBeXCXBeHHO BHVXpeHHHH H BHeiUHHH j^HaMeXpU HX, MM. 


rionepeq'Hoe ce^enne KopHx- 
HblX HJIH KOpo6qaXHX fflHHOnpO- 
BOAOB Mo>KHO oopejiejiHxb Ho xa6- 
JIHIXaM HJIH flJIH CflBOeHHblX fflHH 
no (|)opMyjie 

s = 2 (26 4- ft) MM^. 

BHflejieHHoe KoJinnecxBO xenjia 
B iiiHHonpoBofle H xenjiooxjiaHa 
B oKpymaiomyK) cpe^y ;^ 0 Ji>KHbi 
6bixb ypaBHOBemenbi, x. e. 

Q == J^Rfkn = Qk + Qp- 



Phc. 37. KpHBue ajib onpefleJieHH« K03(j)- 
(j)Hu,HeHTa nosepxHOCTHoro 3(j)tj3eKTa. 


npH 9X0M ycjioBHH Bbi6paHHbiH fflHHonpoBofl o6ecneHHBaex fljiHxejibnyio 
pa6oxy. 

B flaHHOM paBencxBe Bce BejiHHHHbi nsBecxHbi, sa HCKJironeHHeM 
K09(|)4)HiiHeHxa noBepxHocxHoro 9(|)(|)eKxa kn, Koxopbifi onpeflejinexcH no 
KpHBblM (pHC. 37) B SaBHCHMOCXH OX (|)OpMbI IIIHHOnpOBO.HbB. 

TaK, TiJiH Kopobnaxoro hjih KopbixHoro ceneHun ftn onpeaejin- 


S 

eXCH B SaBHCHMOCXH OX ft H OXHOffleHHH — 10®; ;[I,JIH UHJIHHApHHeCKHX 
c ^ 

fflHH — OX d H OXHOffleHHH —10®. 


B,JiH cflBoeHHbix Kopobnaxbix hjih KopbiXHbix fflHH peKoMeHflyexcH 
yHHXhIBaxb K09(|)4)HHHeHX 6 jIH 30CXH, KOTOphiH MO}KHO OpHHHMaXb paB- 

HHM ftg = 1,15. Tor,ii,a 


Q = PRM5<Qx + Qp. (161) 


TenJiosjieKxponpoeKxoM paspaboxana necKoJibKo oxjiHHHan MexoflH- 
Ka no Bbi6opy KopoSnaxbix uihh h nojibix naxexoB h pacnexy hx na 
MexannnecKyio npoHHOCXb npn xoxax KopoxKoro saMbiKanHU. Hhjkc 
HS jioJKena MexojiHKa, Koxopan b Hacxoani,ee BpcMn Hcnojibsyexca npn 
npaKXHHecKOM npoexxHpoBaHHH. 

B.ony'CXHMbie narpysKH no ycjioBHUM ;^JiHxejibHO- 
ro narpeBa. BejiHHHHbi xokobmx narpysoK, ;[i,onycKaeMbix t^jih ko- 
pobnaxbix fflHH h noJiux naxexoB, npHBe;^eHH bo Bcex xabjinuax npn 
xeivinepaxype oKpyjKaronxero B03;[i,yxa 6 = 25° C. ,Hjih xeMnepaxyp, ox- 
JiHHaioiUHxcH OT 25° C, nonycKaøMbie narpysKH MoryTdbixb onpefleJienu 
no (|)opMyJie 
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HarpysKH KOpo6^aTMx uihh h noJiHX naKCTOB c no;[i,o6HbiMH ceqøHHH- 
MH lUHH MoryT 6MTb nepøc^HTaHM no c|)opMyjie 

rjie Pj H Pj — cpaBHHBaeMbie nepHMexpM ce^øHHH iuhh; 

Tj H Tg — OMH^øCKHø conpOTHBJiøHHH IUHH npH TøMnøpaTypø 70’C; 

AØj H A6^ — npøBbiméHHø TøMnøpaxypbi iuhh nan TøMnøpaxypaiviH 
OKpy>Kaiomero BOSAyxa. 

SKOHOMHuøcKaH nJiOTHocTb TOKa fljiH KopoSuaxbix 
UIHH H nojibix naKøTOB. Ajih KOpoSqaxbix iuhh h hojihx naKø- 
XOB SKOHOMHUØCKaH nJIOTHOCTb TOKa OUpØHØJIHØXCH XaK >KØ, KaK H flJIH 
MHOrOnOJIOCHblX uihh o6biqHOH KOHCXpyKUHH, HO npH 9T0M yuHTblBaeX- 
CH K09(J)4)HUHØHX k, OnpØJieJUUOIUHH SaBHCHMOCXb BKOHOMHUØCKOH UJIOX- 
HOCTH TOKa OT OTHOUIØHHH aKXHBHOXO COUpOTHBJIØHHH lUHHbl UpH HØ- 
pØMØHHOM TOKØ K COUpOXHBJIØHHIO UpH UOCTOHHHOM XOKØ H CTOHMOCXH 
lUHHbl npH yBØJIHUØHHH CØUØHHH. 

BCøro copTaMøHxa møuhhx h ajiioMHHHeBUX uihh Kopo6qaTOH 
4)OpMbI 9T0T UonpaBOUHblH K03(})C|)HUHeHT npHHHMaØTCH 1,05, Sl JlJJii 
UIHH, BbinOJIHØpHUX B c|)OpMØ HOJIblX oaKØTOB,- 1,1. 

§ 33. PACHET KOPOBHATblX LUMH M nOJlblX HAKETOB 
HA MEXAHHHECKyK) nPOHHOCTb 
nPH KOPOTKMX 3AMb!KAHMflX 

HanpuiKenne b Maiepnajie iuhh npH 3JieKTpo.a;HHaMHqecKHx BsauMO- 
fløHCTBHHX onpenøJiHexcH KaK cyMMa HanpumøHHu ox BsaHMOneiicxBHa 
cjias (04,) H ox BSailMOJieHCXBHH SJieMØHTOB lUHHHOH KOHCXpyKUHH, OpH- 
HanJieiKaiueii k oahoh c|)a3ø (on), x. ø. 

^pacq “ ^(j) "P (^53) 

Sxa -BøjiHUHHa Hø floJiiKHa npøBbimaTb .uonycxHMoe HanpHiKeHHc 

^pacM 

BbinOJIKØHHØ 9T0r0 yCJIOBHH HOCTUraØTCH COOXBØXCXByiOIUHM BblOopOM 
paCCTOHHHH Mømny lUHHaMH H MØ>KHy HSOJIHTOpaMH, yCXaHOBKOH npo- 
K.XaUOK MØIKAy UIBØJIJiepaMH Kopoøuaxux IUHH HJIH >KØCTKHM COØaHHØ- 
HHØM UIBØJI.TØpOB UpH UOMOIUH UJiaHOK, yCXaHOBKOH flOHOJIHHTØJIbHblX 
pacnopOK MøiKxiy noJiocaMH no'jibix uaKøxoB. 

Hjih øo.tøø oxBøxcxBøHHbix uøuøH (xøHøpaxopOB, XpaHC(|)OpMaXOpOB, 
c6opHbIX UIHH H T. fl.) UapaMØXpbl KOpoOuaXblX UIHH H nOJIblX naKØTOB 
(paSMØpbl CØUØHHH, UpOJIØXbl MØIKfly HSOJIHXOpaMH H UpOKJiaUKaMH, 
ujiaHKaMH, pacnopKaMH) flOJimHbi BMØHpaxbCn xaK, utoOm HCKJUoua- 
Jiacb BG3MO>KHOCXb B03HHKH0BGHH5I pØSOHaHCHblX HBJIØHHH, KOXOpUØ 
MOryX BblSblBaXbCH pe30HaHC0M uacxox KOJIø6aHHH IUHHHOH KOHCXpyK- 
UHH H UaCTOX KO/IøéaHHH aJIØKXpOflHHaMHUGCKOH CH/Ibl BO BpØMH KO" 
pOTKOrO 3aMbIKaHHH. 
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Bo HsSesoHHe yKasannoro hbjiøhhh HeoSxoflHMo, ^To6bi pacqeTHan 
MacToia co6cTBeHHbix KOJiedanHH sjieMeHTOB uihhhoh KOHCTpyKi^HH 
6biJia BHe flHanasoHa 30—160 eij, t. e. qacTor, 6 jih3khx k npoMbim- 
jieHHoft HJiH yflBoeHHbift npoMbiuiJieHHOH qacToTe TOKa. 

MexaHHqecKoe HanpH>KeHHe b uikhø o,j, ot BsaHMOfleHCTBHH c|)a3 on- 


pejiejiHeTCH no c|)opMyjie 


X 10- 


T 


f= 1,76 X 

Ke/CM,^ 


(164) 


c- } 


y. I« y'o 

-fif'-ES 

y' y yo 


Uo 

-fiEE- 

yo 


.f4 


é. 


rae ly — yjiapHHH tok rpex- 
(i)a3Horo KopoTKoro 
saMbiKanHH, /ca; 
a — paccTOHHHe Me>Kjiy 

OCHMH lUHH CMe>KHbIX 
c|)a3, CM\ 

I — npojier ueMjiy h3o- 
JIHTOpaMH, CM', 

W — pac^eTHbiH Mo- 
MeHT COnpOTHB- 
JIØHHH CeqØHHH 
UIHH, OM®. 

npH BepTHKajIbHOM 
pacno.fio>KeHHH KopodMatbix uihh pacMeTHan 
BejiHMHHa MOMønra conpOTHBJienHH W = 

= 2W, (pHc. 38). 

ripK ropHSOHxajibHOM pacnojio>KeHHH uihh 
HHH uiBejiJiepoB Me>Kfly co6oh (pHC. 39) 

r = 2W„. 


pHC. 39. ropH30HTajibHoe pac- 
noJioJKøHHe Kopoø^aTbix uihh. 


Phc. 38. BepTH- 
KajibHoe pacnojio- 
A'opoéqa- 
TblX UIHH. 





Phc. 40. Cnjibi BsanMO^eH- 

CTBHH SJieMØHTOB O/tHOFO 
lUBØJUIØpa c SJieMØHTaMH 
Apyroro lUBøjiJiepa. 


H HenJiOTHOM coejfHHe- 


ripH >KeCTKOM COejlHHeHHH UIBØJUiepOB W Wx H Wy — MO- 

MeHTb! COnpOTHB.TeHHH CeMeHHH UIBØJUiepa OTHOCHXeJIbHO ero TJiaBHblX 
oceft HHepuHH X —x n y — y, Wy ^—momøbt conpoTHBJienHH ceqeHHH uiHHbi 
flByx uiBeJiJiepoB oxHocHTejibHo ero saj^anHofi och HHepuHH 

BnaqeHHH momøbtob conpoxHBJieHHH Wx, Wy h W npEBe^enbi b 
cnpaBOMHbix flaHHbix ajih Ka>Kfloro ciaHjiapTHoro ceMenHH. 

MexaHHMecKoe HanpH>KeHHe ox BsaHMOjteficxBHH sjieMeHxoB o^hok 
uiHHbi ((|)a3bi) onpeaejiHexcH no c|)opMyjie 


= (165) 

y 

r^e /„ — paccTOHHHe Memjiy ochmh npoK.xaAOK hjih b CBexy Me>Kjiy 

njiaHKaMH; 

/n — CHJia BSaHMOjieftCTBHH UIBejIJiepOB, Ke/CM. 
fn npHHHMaexcfl paBHOH cyMMe npoeKirnn na ocb x,— x chji B3aH- 
MojiencTBUH Ka>Kjioro sJieMenra o^noro uiBeJiJiepa h KajK^oro sJieMen- 
Ta jxpyroro nmejuiepa (pnc. 40) 

/n = 2/,r +/22,+2/,3-+4/,2.. (166) 
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CocTaBjiHrømHe fil'"' fzz'' fis'"' fl2' onpe^eJiHioTCH no {})opMyjie 


1 0-2 ktm K2/CM, (167) 

^Im 


rae iyi H jy„, — TOKH, npoTøKaeMHe no paccMaTpHsaeMHM sjieMenraM I 
H m, m; 


dim — paccToHHHe MeJKfly sjieMenraMH (pnc. 40), cm. 



-p- 


Phc. 41. noJioJKeniie 

muH onpeaejieHHH 
K03<|)(j)HU,HeHTa (j)OpMbI 
(cJiy^afl 1). 



Phc. 42. rioJiojKeHHe uihh .am 

onpeaejieHHH K09(j)(j)Hu,HeHTa 
(j)OpMbi {cjiyqafl 2)._, 



Phc. 43. rioJioJKeHHe uihh 
onpeae.iieHHa KoatJxjiH- 
UHCHTa (jiopMU .(cjiyqafl 3). 


Ko3(|)4)HnHeHT (|)opMfai ki„ .AJiH CJiynaH I (pHC. 41) onpeAeJineTCH 
no npH6jiH>KeHHOH (|)opMyJie 


kim — 


1 a (a 4- A) 

T ¥ 


X 1] 




n [l + 


+ p arctg 


.(f)4„[i+(4)’]+4iii=i>x 


a + h 2ac 
c h} 


arctg - + 


2 

årets 


AJiH cjiyqaa 2 (pnc. 42) 




aretg 





(168) 



Phc. 44. rioaoHceHHe uihh nm 
onpeflejieuHu K09(JxJ)Hii,HeHTa 
(JiopMH (cuyqaft 4). 


AJih cJiynaes 3 h 4 (pnc. 43, 44) SHanenne 
K03(|)(|)Hu.HeHTa ki^ onpeAejiaeTCH no Kpn- 
BHM (cm. pnc. 36). 

riopHAoK paenera Kopo6qaTHx iuhh na 
MexannnecKyro nponnocTfa c.ieAyiomHH: 

1. Do npHHHTHM BejiHnHHaM I, a. W u 
no (|)opMyjie (164) onpeAejineTca HanpH>Ke- 
HHe (c^,), BosHHKaromee ot BsanMOAeHCTSHA 
(|)a3 npn KopoTKHX saMHKanHHx. 
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?. rio BejiHqHHe flonycKaeMoro cyMMapnoro HanpHxeHHH h cootho- 
meHHK) o^on = 0(i) + On onpcflejiHeTCH npejiejibHaH BejiH^HHa Hanpame- 
HHH On OT BSaHMOfleØeTBHH IIIBejIJiepOB npH KOpOTKHX SaMHKaHHHX. 

3. OnpejtejiHCTCH cHJia f„ ot BsaHMoaeficTBHH uiBejuiepoB ea noroH- 

Hb!H CaHTHMeTp. 

4. Ho BCJiH^i* l'Ki f„, Wy H On onpejiejiHeTCH HaH6ojibiiiee paccTOH- 
HHe In, yflOBJieTBOparomee yCJIOBHro Opacn < O^^on- EcJIH l„ > /, TO flO- 
noJiHHTejibHbie npoKJiajiKH b npojieTe Memny HSOJiHTOpaMH ycTaeaBJiH- 
BaTb He Hy>KHO. 

OpH pacnoJiomeHHH uihh b ropHSOHTajibHofi njiocKocTH (cm. pHC. 39) 
H Heo6xOJlHMOCTH yBCJIH^KTb MOMCHT COnpOTHBJieHHfl (HJIH yMCHbmHTb 
o^) B nJiocKOCTH jieScTBHH Me>Kjiy(|)a3HHX ycHJiHH uiBejiJiepbi Moryr 
COeflHHHTbCH npHBapHWMH nJiaHKaMH, KOTOpwe BbmOJIHHK)TCH H3 Toro me 
MaTcpnajia, ^to h ihhhh. 4hcjio tbkhx nJiaeoK npHHHMaeTCfl ee mc- 
Hce Tpex, npnqcM KpaSHHe njiaHKH peKOMCHjiyeTCH npH6jiH}KaTb k h 30- 
jiHTopaM. 3thm caMbiM ojiHOBpeMCHKo ilocTHraeTCH CHHmeHHe eanpa- 

JKCHHB On. 

B TaKHx cjiyqaHx, xpoMe npoBcpKH uihh ea MexaHHqecKyro npoq- 

HOCTb, røJI>KHbI 6HTb npOBepCHbl CBapHblC UIBH nJiaHOK H JIOJI>KHO 
BbinOJIHHTbCH yCJIOBHC 

Tpacn "’-Aonj (169). 

rjie "Cpacq — pacqcTHoe peayjibTHpyromee HanpqmeHHe b uiBe; 

Tflon — flonycKaeMoe HanpHxeHHC ea cpes jijih uiBa. ZIjih mcjih 
T flon paBHO 800 Ka/CM^, JIJIH ajIK)MHHHfl — 400 KZlCM^. 
PacqeTHoe HanpameKHe Tpacn coctoht hs Taxnx cocTaBJiHiømHx; 

a) HanpnmeHHH Onj ot H3rH6aK)mero MOMCHTa, KofopbiS o6ycJiOB* 
JieH npOflOJIbHOH CHJIOH, CTpeMHmeftCH CJlBHHyTb OflHH UIBCJUiep OTHO“ 
cHTejibHo jipyroro; 

6) KacaTejibHoro HanpflxeHHH "Cm, o6ycjioBJieHHoro toh »e chjioh;. 

b) HanpqmeHHH Onj2 ot BaaHMojteficTBHH uiBCJuiepoB 

Tpacq = ^ (Oiul- + Oujs) + Tæ- (170) 

CocTaBJiHromHe BejinqHHbi Omi, Oui2 h Xm onpeaeJinroTcfl no (|)op- 
MyjiaM; 

On,, = 1,07 kz/cm^-, ■ (171> 

Om2 = 0,71 ~ KZlCM^-, (172) 

Tn, = 0,36 KZlCM^, (173) 

rae — sjiCKTpoaHHaMHqecKaH cHJia ot B3aHMoaeScTBHH (|>a3. 3aBH- 
CHmaH OT pacCTOHHHH MOK^y H30JIHTOpaMH, KZ', 
fn — sJieKTpoaHHaMHqecKan cHJia ot BsaHMoaeficTBHH uiBejiJiepoB,. 
KZ/CM', 





— cTaTHqecKHH momcht ceqeHHH msejuiepa OTHOCHTeJibHO och, 
nepneH^HKyjiapj-JOH k njiocKocra fleftcxBHH chjibi cm^\ 

I — MOMeHT HHepUHH flByX UIBeJlJiepOB 
OTHocHxejibHO OCH, nepneHjjHKyjiHp- 
■Hofi K nJIOCKOCXH JieftCXBHH CHJlbl f,j„ CM*', 

/n — paccxoHHHe Me>K;iy ochmh nJiaeoK, 

CM', 

Im — pacqexnaH Jimna msa, 
npHHHMaexcH na 1 cm 

lUHpHHbl nJiaHKH bn, CM', 

Dn H dn — COOXBeXCXBeHHO JlJlHHa H TOJimHHa 
nJiaHKH, CM. 

CxaxHHecKHØ MOMeex Sy„ h MOMenx HHep¬ 
UHH ly^ OXHOCHXeJIbHO XJiaBHOH OCH HHepUHH 
ceueHHH uiHH upHBeueHbi B xa 6 ji. 11 . 

,// 



T r 


^ i 


■5/- 


j 1 


e_ 

— /? — 

— 


■b^c 


a 


6 


Phc. 45. OcHOBHue pasMepbi: 

■a— rnyTbiK Kopod^arbix iukh; 6 — npoKaTHWx 
KOpblTHblX ujhh; 6 — npHBapHbix nJiaHOK. 



Ta6jiuna 11 


CraTHHecKHe momchtm h MOMeHTw HneppHH KopwTHoro ceqeHHsi uihh 
OTHOCHT eJibHO TJiaBHOH OCH HHBppHH 


Pasv.epu UIHH h 
JiepOB, MM 

lUBeJi- 

MOMeHTbl HHepUHH 
ceMeKHH uieeji- 1 
Jiepa, CM^ j 

MOMeKT 

I HHepUHH 

1 cetieHHH 
; lUHHbl, CM* 

1 CrarH^e- 
CKHft MO- 

1 MøHT ceue- 
' HHH UIBe^- 
1 Jiepa, CM^ 

PaAHyCbl HHep¬ 
UHH ceMeHHH 

lUBejiJiepa , cm 

1 

PaAHyc 
HHepUHH 
ceqeHHH 
nJHHbl, CM 

h 


1 ^ 

1 

Ix 


i 

Sy, 






1 

1 





V 


75 

35 

4,0 

39.6 

5,7 

87,2 

13,6 

2,78 

1,06 

. 2,93 

75 

35 

5,5 

50,4 

7,3 

106,3 

17,7 

2,72 

1.04 

2,61 

100 

45 

4,5 

106,7 

14,4 

233,1 

28,0 

3,75 

1,38 

3,91 

JOO , 

45 

6,0 

134,5 

18,6 

283,4 

35,8 

3,69 

1,37 

3,78 

•125 

55 

6,5 

290,3 

36,7 

615,6 

62,2 

4,64 

1,65 

4 78 

150 1 

65 

7,0 1 

546,6 

67,6 

1237,2 

98,0 

5.6 

1,97 

5,96 

175 

70 

8,0 

934,0 : 

1 

99,7 

2145,6 

151,6 

6,46 

2,11 

6,92 
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BejiH^HHa CHJifai BsaHMOfleficTBHH MejKjiy (^asaMH onpeflejineTCH 
no (j)opMyjie 

= 1,76 • 10-2/2-^ /C2, (174) 

Tjxe iy — yflapHoe sHaqeHHe tokb Kopc^yoro saMbiKaHHH, m', 

I \l a — COOTBeTCTBeHHO npOJieT Me>KAy''- HSOJIHTOpaMH H paCCTOHHHe 
Me>Kfly 4>a3aMH, cm. 

PacqeT njiaeoK cboahtch k onpeflejieHHK) npeaeJibHbix SHaqeHHH 
/n H la no BWSpaHHblM paSMCpaM bn, Da H da (pHC. 45). OKOHnaTeJIbHO 
Bejinnnna l„ Bbi6HpaeTCH nocjie cpaBHenHH pesyJibxaTOB pacnexa no 
yCJIOBHK) '^pac'i ^.zton* 

XIjih npeaBapHxejibHoro Bbi6opa pasMepoB nJianKH moxho Bocnojib- 
soBaxbCH SMnnpHnecKHMH 4)opMyjiaMH: 

Ba = (0,5 — 0,75)ft; 

Da = h — 2b + {20 —30) MM, (175) 

r^e h — Bbicoxa uiBejiJiepa, mm; 
b — lunpHHa noJiKH ero. 

ToJlUlHHa nJia.HKH da Bbl6HpaeTCH KOHCXpyKXHBHO OT 6 flO 10 MM 
B npeflejiax 

§ 34. OnPEAEilEHME OTCyiCTBMfl PE30HAHCA MACTOT 
KO.nEBAHMM LUHHHOH KOHCTPVKIHHH 

OxcyxcTBHe pesonanca nacxox coøcxBeHHbix KOJieøanHH uihhhoh 
KOH cxpyKUHH H oxaeJibHbix ee nacxen onpeflejiflexcn no (|)opMyjie 

/c= 112^,-^ 3(4, (176) 

^ PZCH 

rfle r^ — paflHvc nuepUHK cenennn uiBe.x.xepa h-th uinnbi OTHOCHTe.Tbno 
xjiaBHoft ocH HHepuHH, nepneHa.HKyjiflpHOH k njiocKocxH ko- 
Jie6atmå, cm (xadji. 11); 

IpacH — pacnexnafl fljmna uimhu hjih ee ynacxKa, »Cyw; 

kf — K03i|):J)HnHeHX, paBHun Mei4H 1,14- 10* h ajirøMunns 
1,55 . 10*. 

Jlnn onpeaejieHHH nacxoxbi coOcxBeHHbix KOJie6aHHH uihhh hjih 
OTA e.xbHbix ynacTKOB uiBejiJiepa npn najiHHHH >KecTKOH cbhsh MeiKfly 
uiBeJiJiepaMH r^- npHHUMaexcH pasHbiM pajinycy HnepuHH cenennn niHHbi 
(2 mBe.Tjiepa); npn oxcyxcxBHH >KecxKOH cbhsh — pa^nycy HnepuHH 
ceneHHH oflHoro uiBejiJiepa. PacneTnan njinna /pac., npHHHMaexcH paa- 
HOH npojiexy Me>Kfly HsoJiHXopaMH. 

ripuMep 9. npoBepHTb Ha MexaHHiecKyio npoqHOCTb MenHbie KOpoénaxbie uiHHbi 
MoinHOro reHepaxopa, ecJiH ohh cocxohx h 3 ;iByx uisejuiepoB npo(j)H.xa JVs 5 
(xa6ji. 11), cBHsaHHbi.x MeiKny co6oh njiaHKaMH. YuapHufi xok xpex(j)a3Horo ko- 
poxKOro saMbiKaHHH /y — 200 m. Pa3MepH uiBejiJiepa A = 150 mm-, 6 = 65 mm-, 

d — 8 MM. 
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IIlHHbi npeaycMoTpeHo ycxaHOBHTb ropHSOHTajibHo na HSojiHTopax rnna UlIl-35. 
PaccTOHHHe MeJKay CMejKHbiMH (pasaMH a = 90 cm. 

Bh6op npo^exa MeJK^y HSOJiaTopaMH. CøJia BsaHMofleficxBMa 
■!})a3, npHxoflHinaHCH Ha o^hh hso.xhtop 

1,76 • 10-2 . ^ . 2002 = 7,821. 

flonycKaeMaa narpysKa na HSOJiaxop = 1200 kb . IlpH sxom npe.neJibHaa bøjih- 
. . HHHa npoJiexa MeJK^y HsoJiaxopaMH 

■ , _ ir , J , f , . 1200 


npHHHMaeM / = 150 CM. 

^acxoxa coOcxBeHHux KOJieOaHHH uihhh 

5 06 

/^= 112 • 1,14 • 10« = 338 


Phc. 46, PasfiHBKa sjie- 
MeHTOB CeqØHHH UIHH K 
npHMepy 9.. 


qxo npeBOCxoflHT yflBoeHHyio qacroxy xoKa. 

O n p e e .X e H H e paccTOHHHH m e jk Ji y 
HJiaHKaMH no ycJioBHio npoqHOCxH uiiiHw. 
MexaHHqecKoe HanpaJKeHHe b ujHHe ot BsaHMOfleflcTBHa 
(pas 


, = 1,76 • 10" 


, = 1,76 • 10-2 ■ . - . 2002 107 kbIcm^. 

90 • Ibo 


HaHOoJibuiyio BeJiHHHHy HanpaxKeHHH ox BsaHMoaeHcxBHH ujEeMepoB mo 5 kho no- 
•nycxHxb 

“n = Vn — > = *"^00 — 107 = 1293 Ke/cM\ 

PacCToaHHe uex.jiy nJiaHKaMH ycxaHOBHM nocJie pasOnsKH ceqeHHa ujhh Ha 
SJieMeHXbi, KaK npeacxanjieHo Ha pHc. 46. 

Pacrtpe^eJieHHe xoKa KopoxKoro saMbiKanHa MejK^y sJieMeHxaMH ceqeHHH uikhu 
opencxaBHM B CJieayioii!,eM BH^e: 

. _ _ 58 

Vi V. V, “ V. ~ 2 . 150 + 4 • 58 V- 

Vs ~ Vs ~ 0>28'y 

rio KpHBHM (pHC. 36) H (|)OpMy.XaM. (164) Onpefle.XHM KOacJxpHUHeHXH (pOpMH 
a.xa CHJl B3aHMO.!ieHCXBHa SJleMøHXOB UJHHbl 


én' — 1,15; éaa' = 0,88; é^' = 0,23; V = 0,69, 

Tor.!ia 

tn' = 2,04 • 10-2 0^ ^ 2,04 • lO'^ ■ 0,00178^; 

^22' = 2,04 • 10 - 2 !^ 0,881y= 2,04 • IO -2 ■ 0,004831y; 

^13' = 2,04 • 10-2^^ 0,23/y = 2,04 • IO -2 . 0,00036/^; 

0 11 2 O 9^ 

/j,3' = 2,04 • 1105 ’ 0>69 • 4 = 2,04 • IO -2 . 0,00!92/y; 

= 2,04 • 10-2 (2 . 0,00178 + 0,00483 + 2 • 0,00036 + 4 • 0,00192) iy = 
= 0,0343 • 10-2 • 2002 = 13,7 naJCM^. 
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MaKCHMajTbHoe paccxojiHHe MeK^y njiaHKaMH onpeAeJiHM h 3 ycjiOBHJi npoq- 
HOCTH CBapHoro msa 

f 12 a„r„ 

^ 1/ ~Tr ’ 




BeJiH'iHHy CHJiu BsaHMOfleftcTBHH i|)a3 onpeflejiHM npn npHHJiTOM npojiexe MeKfly- 
H30JIHX0paMH /jj = 150 Ci« 

I KO 

= 1,76 • 10-2 . ^ . 2002 = 1170 k3. 
tp 90 

npH pasMepax nJiaHKH Bj, = 10 cm; D^ = 8 cm h d^ = 0,8 cm pacqexHaa flJiHHa 
msa = 9 CM. 

rioJTbsyflCb flaHHbiMH xa6Ji. 11 h i|)opMyJiaMH (171), (172), (173), onpeflejiHM- 
cocxaBJiaroinHe HanpaaieHHa b uiBe kbk i^yHKU.HH paccxoHHHa MejK^y ochme. 
njianoK: 

a -107 7 -_i2 3;'. 

"m, -- • 1237 , 92 . 0,8 n 

IQ 7 

V = 0,71 -^g •/; = !,35/;; 

1170-98 ,, , 

• 1 237 • 9 • 0 78 • 

Torjia pacaexnaa BeJinaMHa pesyjifaXHpyioinero HanpasieHaa b iubb 6yneT 
= /; /(I 2 . 3 + 1,35)2 + 4,635 = 14,4/'. 

BocnojibaoBaBiuHCb ycJioBHew ^nacq ^''^aon’ nojiyaHM pacaexHoe paccxoaHue MejK^y/ 


,f ^ ''ROn OUU __ r 

^ TT^ = 55,5 cm; 

" 14,4 14,4 


KoHCXpyKXHBHO paccxoaHHe MeKfly njiaHKaMH npHHHMaexca 40—45 ci« (4 nJiaHKH. 
B npojiexe MejK^y H30JiHxopaMH). 

^^acroxa coécxseHHbix KOJTe6aHHft niBeJijXepoB na yaacxKax MejKfly njiaHKaMH. 
n 1 97 

/ = 112 - 1,14 . 101 • -#=112 . 1,14 • 101 . = (1570-^ 1240) 

'C ^2 (•40-;-4o)2 


§ 36. PACMET n0.nblX HAKETOB HA MEXAHHMECKYIO 

nPOMHOCTb 

MexaHH9ecKoe HanpHjKeHHe b nojiocax naKexa ( 04 ,) ot BsanMojieH- 
CTBHH (|)a3 npn KOpOTKOM SaMbIKaHHH COCTOHT H3 HanpflJKeHHfl HSrnfia 
nojiocbi B njiocKocTH, napajijiejibHOH fiojibuiofl CTopoHe ceqeHHH no- 
jiocbi npn npojiexe, paBHOM npoJieTy MejK^ny HSOJiflTopaMH, h Hanpa- 
HceHHH Hsrnfia toh jkb nojiocbi b njiocKocTH, napajijieJibHOH MeHbuiefl 
CTopoHe ce^eHHB, npn npojiexe, paBHOM paccxoHHHio MejKiiy pacnop- 
KaMH. 
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EcJIH UIHHbl paCnOJIO>KeHbI B OflHOH nJIOCKOCTH, TO Hanp5I>KeHHe 


^(b 


1,25 • 10 KzlcM^, 


rjne I H a — cooTBeTCTBeiiHo paccTOHHHe MesKay ochmh HsojiaTopoB 
H CMe>KHbIX (|)a3, CM] 

k — BejiH^HHa, saBHcaipaH ot pasMepoB ceqeHHa nojiocbi, npo- 

JieTa H paCCT05IHH5I MØJKay 
npoKJiaflKaMH; 

- paCqØTHblH MOMØHT COOpOTHB- 
JieHHa UIHHbl, CM^. 



w 


;= 1 +0,42 


rae b H h — pasMepu ceueHHH nojiocbi, cm\ 
In H I — COOTBeTCTBeHHO paCCTOHHHe 
Mexay OCHMH pacnopoK h hso- 

JIHTOpOB. 

MexaHHuecKoe HanpnxeHHe ot BsauMo- 
aeftcTBHH nojioc naKøTa moxho onpeaejiHTb 
no (|)opMyjie 


It 


0,106 • 10 ^{k' + 2k")—j^ iy KzjcM^ 


(178) 


rae Wn — pacueTHbiH momøht conpoTHBJieHHH ceueHHH nojiocbi; 

Ua — paccTOHHHe MCHcay OCHMH nojioc HaKCTa, CM (pHC. 47); 
k' H k" — K03(|K|)HLS,HeHTbl (|)OpMbI UIHH', 

Wn = 0,167 • hb^ CM^ 


Ko3(|3:j5HUHeHT k' OnpeaCJIHCTCH no KpHBblM (pHC. 36), KaK 
pacnojioHceHHH nojioc na peOpo. 

Ko3(|3i|>HUHeHT k" onpeaeJiHCTCH no (|)opMyjie 


k" 


1 ^ 
4 ¥ 




i+:^r+M 


2 1 —- 


2|i + A 




h \2 


in X 


h -i 


■ 4 ~ årets 


1+^ 


H npH 


(179) 


iI,JIH UIHH, npHBeaCHHblX B TaOa- 12, 3T0T K03i|>(|3HUHeHT MOHCHO OpH- 
HHTb paBHblM 1. 

PacHCT nojibix naKCTOB na MexanunecKyio npouHocTb cBoanTCH 
K onpeaeJienHK) 

'^pacq —■'^4) + 
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TaSAuqa 12 


AaHHue werwpexnojiocHbix uihh c pacnojiOKeHHeM nojioc no croponaMi 
KBaapara (»nojiufi naKer«) c KoatptpHpHeHTOM k, pasHUM 1 


PasMepbi*. 

MM 

rione- 
peqHOe 
ceqeHHe 
qeTbi- 
pex no¬ 
jioc, : 

Bec 1 M UIHHU 
h3 qexbipex no¬ 
jioc, KajM 

/I.onycKaeMbie 
HarpysKH na 
iiiHHbi npH ne- 
peMeHHOM TOKe 

H TeMnepaxype 
OKpymaiomero 
BOSAyxa 25°G, i 
a 

nJIOXHOCXb i 

XOKa B lUHHe, 
alMM^ 

Akxhbhos co- 
npOXHBJIØHHe 
lUHHbl npH 
xøMnepa- 
xype 70°C, 

1 0—^ omIm 

h 

b 

hl 

H 

S 

MCAHOfi 

aJlIOMH- 

HHeBOfl 

MeAHbie 

a JllOMH- 

HHCBbie 


ajllOMH- 

HnCBOH 

! 

ajllOMH-- 

HHØBOfi 

80 

80 

140 

157 

2560 

22,80 

6,92 

5750 

4550 

2,25 

1,78 

0,088 

0,142 

80 

10 

144 

160 

3200 

28,48 

8,64 

6400 

5100 

2,00 

1,59 

0,074 

0,115 

100 

8 

160 

185 

3200 

28,48 

8,64 

7000 

5500 

2,19 

1,73 

0,072 

0.114: 

100 

10 

164 

188 

4000 

35,60 

10,80 

7700 

6200 

1,93 

1,55 

0,060 

0,094 

120 

10 

184 

216 

4800 

42,60 

1 

13,00 

9050 

7300 

1,89 

1,52 

1 

0,052 

0,079 

1 


JXw Bcero naKexa nposepKa nojitix naKeroB no qacxore coficxBCH- 
Hbix KOJiefiaHHH npoHSBOjiHXCH no 4}opMyjie 

(180) 

^pacq 

Ajin ynacxKOB nojioc MejKay pacnopKaMH 

/c = l\2kf-p— 2li', 

^pacq 

r,- = 0,2896 cm', /pacq = / cm', kf onpeaejiaexcH b xanoM jko nopnaKe,, 
KaK HSJiojKeno panee. 


ripuMep 10. ripoBepHTb Ha MexanH^ecKyK) npoqHocTb c6opHbie uimhu, Bunoji- 
HeHHbie B ii)opMe nojibix naKeroB, ecjiH naKer KajK^oft cjjasbi cocrasJieH h 3 qexbipex 
aJiKDMHHHeBbix nojioc 80 X 10 mm . BejinqHHa y^apHoro tokb Tpexi|)a3Horo Kopox- 
Koro saMbiKaHHfl = 200 ku . 

UlHHbi pacnojiOJKenu b oanoft nJiocKOCXH. PaccxosHHe MeJK^y ocaiMH iuhh 
CMøjKHbix c|)a3 a = 70 cm , a npojiex Mexay ocaMH naojiaxopoB npHHHMaeM / = 80 
PaccxoaHHe Me>Kay ocaMH npoxHBOJioKaiUHX noJioc ncKexa c|)a3bi = 13,4 cm 
H paccxoaHHe MCJK^y ocaMH npoKJiaaoK — 20 cm . 

OnpeaeJiHM McxannaecKoe HanpajKCHHe ox BaaHMoaeflcxBHa c|)a3 npa 
KOpOTKOM SaMMKaHHH. PacaeXHHH MOMCHX COnpOXHBJICHHa CeaCHHa UIHHbl 

IP = 0,333 • 1 • 82 = 21,3 CM^. 


Ko3c|)4)HU,HeHX k flJia nojioro naKexa 




* PasMepbi naKexa iuhh npe,!icxaBJieHbi na pnc. 47. 
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HanpsijKeHHe, BosHHKaromee b Marepnajie mm bo BpeMji Tpexi|)a3Horo KopoT- 
Koro saMtiKaHHfl ot BsaHMOfleftcTBHJi i|)a3, 

802 

= 1,25 • 10-3 . 1,21 2002 260 


OnpefleJiHM MexaHHqecKoe nanpajKenHe, BOSHHKaiomee ot BsanMOfleft- 
CTBHa noJioc naKOTa i|)a3u bo Bpena KopoTKoro saMUKaHHa. 

Cl ~~~ fy 

Oo KpHBbiM (pHC. 36) H no OTHomeHHK) —- gj — - SHaqeHHe K03i|)i|)HU,HeHTa k' = 

— 0,95, a K03i|)i|)HLi,HeHT k" npHHHMaeM paanuM 1,0. 

PacaeTHUH momcht conpoTHBJieHHa ceaeHHfl noJiocu 

l^ = 0,167 -8-12= 1,33 CM^. 


BosHHKaromee b MaTepnajie mtiH nanpajKeKHe ot asaHMofleftcTBHa nojioc naKexa 

202 

Sj, = 0,106 • 10-3 (o _95 2 ) j-gg • 2002 ^ 280 kz!cm‘^. 

CyMMapHoe HanpaxeHae b MaTepaajie nojioro naKexa 
''paoH = 260 + 280 = 540 kzIcm^< 

ripoBepHM uiHHbi Ha oTcyrcTBHe pesoHaHca. 

B raøji. 13 npiiBefleHbi HaHØojibuiHe flonycKaeMbie paccroHHHH MejK^y 
HSOjiHTopaMH H pacnopKaMH. B flaHHOM cjiyqae npHHflTue BejiHHHHbi Hé 
npeBOCxoaHT hx. 

Ta5jiui{a 13 

npeaejibHbie snaMeHua BejiHWHH npojieroB Meacsy HSojiaxopaMH 
H Me®.ay npoKJiawaMH wexwpexnojiocHWx uihh 


PaSMepbJ noJioc, mm 

HanSoJibiiiHe ^onycKaeMWe npojiexbi 

MeH^AY H30;i5IT0paMH IIIHH, CM 

HandojibiiiHe AonycKaeMbie pac- 
CTOHHHH MeHifliy npoK;ia;i,KaMH 
IIJHH, CM 

MeAHUX 

aJIIOMHHHeBUX 

MQfl^nUX 

aJllOMHHHeBblX 

80 X 8 

110 

, 130 

40 

50 

80 X 10 

110 

130 

45 

55 

100 X 8 

125 

145 

40 

50 

100 X 10 

125 

145 

45 

55 

100 X 10 

135 

160 

45 

55 


§ 36. BbIBOP LLIHH flilfl 3AKPblTb!X PACnPEAE.nHTE.nbHblX 
yCTPOHCTB HAHPflHlEHHEIVl 36 kb 

B saiipbiTbix pacnpeflejiHxejibHbix ycrpoHCTBax (PY) npeHMymecT- 
BeHHO npHMeHHIOTCH UIHHbl TpyfinaTOTO CeHeHHH (npH fiOJIbUlHX TOKaX 
KOpOTKOrO SaMbIKaHHH) H OflHOHOJIOCHbie UIHHbl. UlHHbl BblÉHpaiOTCH 
no TOKOBbiM HarpySKaM npn 4iJiHTe.JibHOM Harpene. 

CTaH.iiapTHbie ceneHHH uihh ycTanoBJieHbi hs pacneTa ^onycKaeMbix 
HarpysoK npH xeMneparype OKpyjKaiomero B03.iiyxa 25° C. ZIjih xeMne- 
paryp, OTJiHuaiomHxcH ot 25° C, .ilonycKaeMbie narpysKH onpeaeJiaioTCH 
yMHoxeHHeM cxaHAapTHSOBaHHHx sHaneHufi narpysoK na nonpaBouHbie 
K03(|)(|)HH,HeHTbI, HpHEOAeHEfaie B TafijI. 14. 
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TadAUlfa 14 


IIonpaBOHHHe K03(})(})HpHeHTM SJifl BbiSopa uiHH c HanpflsceHHeM 35 Ke b saapbirux Py 


npeAejibHOH 

SHaqeHHH nonpaBOHHblX K034)4>HU.HeHT0B : 

npH xeMnepaxype BOSfliyxa, °C 

TeMnepaxvpbi iuhh, 

° C 

10 

15 

^ 20 

' 25 

30 

' 35 

40 1 

45 

50 

70 

1,15 

j 1,11 

1,05 

1 

0,94 

j 0,88 

0,81 

0,74 

0,67 


Pac'ieT UIHH saKpuTHX py HanpujKeHHeM 35 Ke na 
MexaHHUecKyio npounocTt npn KopoTKHX saMUKa- 4 
HHHX. riopuflOK pacuera saBiiCHT ot pacnoJiojKeHHu uihh. ripii pac- 
noJioJKeHHH UIHH {(fias) no BepuinnaM npuMoyrojib- 
Horo TpeyrojibHHKa hx neofixoflUMO ycTaHaBJiHBaxb 
xaK, KaK H3o6pa}KeHo na pnc. 48, npn stom > a. 

Hanfionbuine MexaHHUecKHe HanpuiKeHHH b uihhbx 
Opacq He noJUKHbi upeBbiuiaTb a^on. He cjienyeT 
flonycKaTb BosHHKHOBeHHu pesoHancHbix HBJienHH, 
sa HCKjuoueHHeM rex cJiyuaeB, Korna HMeerca sanac 
UpOHHOCTH B uiHHax uo MexaHHUecKHM HanpuiKe- 
HHHM. ripH 3T0M UpefleJIbHHMH HBJIHIOTCH UaCTOTbl 

30—160 

ilonycKaeTCH yBeJiHuenne pacueTHofi uacroTbi no 
OTHOuieHHio K MeHbiueMy npeflejiy uacroT na 20 % npH 

-5211= 1,5 H Ha 30% npH ^ = 2.0. 

“^pacM paCM 

ripenejibHHe upojieTbi MeiKny HSOJiuTopaMH fljiu 
UJIOCKHX UIHH upUBeHeHbl B Taéji. 13. 

Ec.TH lUHHbl paCnOJIOIKeHbl B OÆHOH OJIOCKOCTH H paCCTOHHHH Me>KJiy 
CMeiKHbiMH (fiasaMH oflHHaKOBbie, TO H HanSojibuiau BejiHUHHa MexauH- 
uecKHX HanpaiKeKHH b uiHHax bo BpeMu KopoTKoro saMHuannn oupe- 

HeJIHTCH (|)OpMyjIOH 

Opacq = 1,76 • 10~®-^ iy Ke/CM^, (181) 

rue iy — snaqeHHe yuapnoro tokh KopoTKoro saMHuannn, /ca; 
a H I — COOTBeTCTBeHHO paCCTOHHHe MeiKHy OCHMH UIHH CMeiKHHX (|)a3 
h npojieT MeiKHy H30ji5iTopaMH, cm', 

W — MOMOHT COnpOTHBJieHHH CeUeHHH UIHH^ OTHOCHTeJIbHO rjiaBHOH 
OCH HHepUHH, UepneHflHKyjIHpHOH K njIOCKOCTH paCUOJIOIKeHHH 
■ (|)a3, CM^. 

MO-MCHT COnpOTHBJieHHH OflHOnOJIOCHHX UIHH BbICOTOH (UJH- 

pHHoH) h H TOJiiHHHOH b MH UIHH, o6paiii,eHHbix flpyr K apyry y3KHMH 
cToponaMH, 

W -bW CM^', (182) 
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Phc. 48. Pacuojio- 
}KeHHe UIHH no Bep- 
uiHHaM npHMoyrojib- 
Horo TpeyroJibHHKa. 


1 


L. 





uiHH, oøpameHHbix flpyr k flpyry uiHpoKHMH CToponaMH, 

W ■ b^h cm\ (183) 

JIjui nJiocKHX UIHH, pacuojiojKeHHbix uo BepiuHHaM npHMoyrojib- 
Horo TpeyrojibHHKa (pHc. 48), HaHfiojibiuaa BeJiHUHHa MexaHHuecKoro 
HanpujKeHHH, BOSHHKaiomero b uiHHax bo BpeMu KopoTKoro saMUKaiiHa, 
oupefleJiueTCH uo (|)opMyjie 

Opao« = k ■ lO"** Ke/CM^, (184) 




Phc. 49. KpHBbie fljia onpe- 
flejieHHa K03(|)i|)HU,HeHTa k man 
saKpbiTux py 35 KB, pacno- 
jiojKenHbix no BepuiHHaM npa- 
MoyrojibHoro TpeyrojibHHKa: 

a — nJiocKHe uiHHbi; 6 — Kpyrjibie 

lUHHbl. 


rfle a — paccTOHHHe MeJK^y ochmh uihh, 
pacnojiojKeHHbix b oflHofl ropHSOH- 
TajIbHOH njIOCKOCTH, CM\ 

k — K03$(|)HUHeHT, oupeflejineMbiH no 
KpHBblM (phc. 49). 

ZIjIH KpyrjIHX uihh MOMCHT COnpOTHB- 
jieHHH ceueHHH uihh onpeaejiueTCH no 
Tafiji. 15 H 16 HjiH no panee upuBejieHHbJM 
(|x)pMyjiaM. 

JJaHHbie CTajibHbix uihh rpyfinaToro ce- 
ueHHH npHBeacHbi b Tafiji. 15 ajih jionycTH- 
Mbix HarpysoK, cooTBexcTByiomHx npeaeJib- 
HOH TCMuepaType uihh 70° C. JJaHHbie Mea- 
Hbix H ajuoMHHHCBbix UIHH TpyfiuaToro ce- 
ueHHH fljiH narpysKH, cooTBCTCTByiomeH 
upejieJibHOH TCMuepaType 70° C, npuBejieubi 
B Tafiji. 16. 

4aCT0Ta COfiCTBCHHblX KOJieØaHHH UIHH 
onpeaejiHCTCH uo cbopMyjie . 

fc = n2 ■ kf-p- SH- (185) 

'^paCM 

npH 3T0M paflnyc nnepunn oflHonojiocubix 
UIHH fljiH KOJiefiaHHH B ujiocKOCTH, napa.H- 
JICJIbHOH OoJIblUeH CTOpOHe CeUCHHH, npH- 
HHMacTCH r,' = 0,289/z cm. JJjih KOJieOa- 
HHH B UJIOCKOCTH, uapajijiejibHOH MeHblUefl 
CTopoHc ceueHHH, r,- = 0,289b cm. 

4acT0Ta coficTBCHHbix KOJiefiaHHH Tpy6- 
uaTbix UIHH onpeaejiHCTCH uo stoh jkc 4)op- 
Myjie, TOJibKO paflHyc hhcpuhh fiepcTca h 3 
xaøji. 15, 16. 


npeaeJibHbie SHauenHu npojiexoB Mcucfly HSOJiaxopaMH flJia oano- 
UOJIOCHblX UIHH UpHBCJieHbl B Xafijl. 17. 


Flpumep 11. Bbi6paTb ceaenae c6opHbix ajiroMHHHeBwx uihh nJia saKpuroro PY 
35 KB H npoBepHTb ero na MexaHHaecKyio npoxHOCTb npH KOpoxKOM saMbiKannn. 
Pa6oqHH TOK b uiHHax paBen 1000 a, y^apHuft tok xpex^iasHoro KopoiKoro saMbi- 
KaHHa iy = 45 ku. 
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HIhhu pacnojiojKenu no aepuiMHaM npaMoyroJibnoro xpeyrojibHHKa (pac. 48). 
PaccroHHHe Me>K;;y (})a3aMH a = 50 cm h Ci = 90 cm\ npojier Me>K.ny HSojiaxopaMH 
npHHHMaeM I ~ 150 cm. 

riojibsyacb oOinHMH npaBHjiaMH BbiOopa uihh, npHUHMaeM k ycxaHOBKe niHHbi 
pasMepaMH 60 x 10 mm, tbk Kaa ohh oOecneaax paOoxy npH .HJiHxejibnoM paOoaeM 
xoKe H xepMHaecKyJO ycxoftaaBOcxb npH KOpoxKOM saMbiKanaH. HanSojifainHil mombhx 
conpoTHBjieHHa ceaeHua 

r = 0,167 • 1-62 = 6 CM^. 


Ta6AUii,a 15 

AaHHbie cxajibHbix iuhh xpyØMaxoro ceaeBHa 


HOMHHaJlbHblfi 

,z^HaMeTp 

BnyTpeH* 
hh'S ,z^Ha- 
Mejp. MM 

HapyjKHbiS 

,7^HaMeTp, 

Bec, 

K2 

/lonyCKaeMbie 
' HarpysKH npH 
nepeMeHHOM 
TOKe H TØM' 

nepajype bos- 
,z^yxa 25°C, a 

1 Momøbt 

HHepi;HH 

ceqeuHa, 

CM^ 

Momøbt 

COnpOTHB- 
;ieHHa, cm^ 

Pa^nyc 

HHØPU.HH 

Ce^ØHHH, 

1 

12,5 

17 

0,82 

90 

0,29 

0,34 

0,53 

V2 " 

15,75 

21,25 

1,25 

118 

0,70 

0,65 

0,66 


21,25 

26,75 

1,63 

145 

1,51 

1,13 

0,85 

v 

27 

33,5 

2,42 

180 

3,58 

2,14 

0,08 

\\u" 

35,75 

42,25 

3,13 

220 

7,65 

3,62 

1,39 

1V2 " 

41 

48 

3,84 

255 

12,1 

5,04 

1,58 

2" 

53 

60 

4,88 

320 

24,9 

8,30 

■ 2,0 

2V2 " 

68 

75,5 

6,64 

390 

54,6 

14,5 

2,54 

S" 

80,5 

88,5 

8,34 

455 

94,4 

21,3 

2,98 

4 " 

106 

114 

10,85 

670 

208,9 

36,6 

3,89 


TaoAUtfa 16 

AaHHbie MeaHbix h ajnoMHHHeBUX iuhh xpyøwaxoro ceaeHUa 


PasMøpbi 
;iHaMeTpoB, mm 

Bec IlIHHbl, KZjM 

/^onyCKaøMaa narpys- 
Ka lUHH npH TøMne- 

pajypø OKpyjKaiomero 
B03,z^yxa 25° C 

Momøht 

, ceqeHHH, 
C-M* 

Momøbt 

COnpOTHB* 

jiennn, 

ce^øHHn, 

CM^ 

1 Pa^nyc 

; HHepUHH 

ceqeHHa, 

CM 

Bhyt- 

pØHFIHH 

Ha- 

pyJK- 

Hblfl 

ue^,HoPl 

a.lIOMHHH- 

ØBOfl 

Me,7^HOH 1 

aJTKDMH* 

KHCBOfi 

20 

24 

1,24 

0,37 

600 

465 

0,84 

0,70 

0,78 

22 

26 

1,35 

0,41 

650 

505 

1,09 

0,84 

0,85 

25 

30 

1,93 

0,58 

830 

640 

2,06 

1,37 

0,93 

29 

34 

2,21 

0,67 

925 

725 

3,09 

1,82 

1,12 

35 

40 

2,64 

0,80 

1100 

850 

5,2 

2,60 

1,33 

40 

45 

2,99 

0,90 

1200 

935 

7,56 

3,36 

1,51 

45 

50 

3,34 

1,01 

1330 

1040 

10,6 

4,22 

1,68 

45 

51 

4,05 

1,22 

1510 

1170 

13,1 

5,13 

1,70 

50 

55 

3,69 

1,11 

1380 

1140 

14,2 

5,18 

1,86 

55 

60 

4,04 

1,22 

1585 

1240 

18,7 

6,23 

2,04 

60 

65 

4,39 

1,33 

1685 

1315 

24,0 

7,39 

2,21 

65 

70 

4,74 

1,43 

1875 

1450 

30,2 

8,64 

2.39 

67 

75 

7,99 

2,41 

2460 

1920 

56,4 

15,0 

2,51 

70 

75 

5,10 

1,54 

2000 

1550 

37,5 

9,99 

2,57 

72 

80 

8,55 

2,58 

2610 

2035 

69,2 

17,3 

2,69 

75 

■80 

5,45 

1,64 

2120 

1640 

45,8 

11,4 

2,74 

75 

85 

11,25 

3,39 

3070 

2400 

100,9 

23,7 

2,84 

80 

85 

5,8 i 

1,75 

2205 

1720 

55,2 

13,0 

2,92 

90 

95 

6,50 

1,96 

2460 . 

1925 

77,7 

16,4 

3,27 

90 

100 

13,4 1 

4,03 1 

3680 

2840 i 

168,8 

33,8 

3,36 




Ta6AUl(a 17 

npejejibHbie jonycRaeMbie npojierbi mejKay HSOJiaropaMH ojiockhx uihh saKpurux Py 
Hanpfl)KeHHeM 35 ks no ycjiOBHam KOJieøaHHH (b cm ) 

Me^Hue iiiHHbi A^ioMHHHeBbie m'HHbi 

PasMepw HaHMeHLUiHii HaH6ojibmHii npojieT HaHMeHbiUHH HanSojibiriHH npojiex 

nojTOC, MM npojier npojiex 

1,0 1,5 1,0 1,5 2,0 1,0 1,5 1,0 1,5 2,0 

60 X 8 100 90 115 135 140 115 105 135 160 165 

60 x 10 110 100 115 135 140 130 115 135 160 165 

80 X 8 100 90 135 155 160 115 105 155 180 190 

80 x 10 110 100 135 155 160 130 115 155 180 190 

100 x 10 110 100 150 175 180 130 115 175 205 210 

ripHMeqaHHe. Sna^eHaa HaHMeHtinHx npo^ieroa npHHHMaioTCa TozibKo npa 
pacnoJioJKeniiH uihh no aepmHHaM npHMoyrojibHoro rpeyrozibHHKa. 

rio KpHBbiM (pHC. 49) n OTHomeHHHM ^=1,8 H ~ =6 naxo/iHM k = 5,2 
Tor^a pacacTHoe sHaaenne HanpaJKenna a Marepnajie 

1502 

“paoH = 5.2 • 10-^ ^ . 45^ = 696 kbIcm-. 


PacaeTHoe nanpjiJKeHHe ne npeabimaeT ;;onycTHMOro, t. e. no ycjioanaM nm- 
reJibHoft pa6oTu n ftHnaMnaecKOH ycToftaHaocTH ceaenne rnnn 60 x 10 aajiaexca 
npneMJieMbiM. 

Ho yanTbiaaa (corJiacno Ta6ji. 17), aro jj,m sthx pasMepoa rnnn npojiex MejKjiy 
HSoJiaTopaMH ;;0Ji)KeH 6biTb ne 6oJiee 135 cm, thk ksk npn -522-— j qhh ne y;;OB- 

°pacq 

JieTBOpaiOT TpeSoaaHHaM k co 6 cTBeHHoft nacTore KOZieéaHHii. 

riosTOMy npHHHMaeM k ycxaHOBKe muHbi c pasMepaM« ceaenna 80 x 10 mm. 
lorjxa 

r = 0,167 • 1 • 82= 10,67 CM^ H — = 1,8; 4-= 8. 

a O ■ 


rio KpHBbiM (pHc. 49) ^ = 6,9. Tor^a 




!«2 H = ^= 1 , 34 . 


no xaOji. 17 npe;;eJibHaa BeanaHHa npoJiexa MejKjiy naojiaxopaMH 


BM 6 paHHue mnHU y,^ 0 BJIexB 0 pa^ 0 T sceM xpe 6 oBaHHnM h b .xk) 6 om pexHMe 


§ 37. BblBOP LLIMH A-HH 3AKPb!TblX PACnPEAE.nMTE.nbHb!X 
yCTPOHCTB 110 K8 

B saKpMTbix pacnpejieJiHTejibHbix ycrpoHCTBax npeHMyiu,ecTBeHHo 
npHMeHaioTca uiHHbi TpyøqaToro ceqeHHa, xapaKTepncTHKH KOTopux 

npHBeflCHH B Tafiji. 15, 16. 
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Bbi6op uiHH no ;iJiHTejibHO ;ionycTHMOMy TOKy b jiaHHOM cjiy^ae 
npoHSBojiHTca B TaKoM }Ke nopa^Ke, KaK h jiJia saKpbiTbix PY 35 kb. 

Packet H npoBepKa uihh Ha MexaHHHecKyio npotj- 
HOCTb npH KOpOTKHX SaMbIKaHHHX. B SaKpbITblX py 110 KB, 
KpoMe ofibiHHoro KpenjieHHH uihh Ha onopHbix HsojisiTopax, npeay- 
CMarpHBaeTCH xaKjKe Kpenjienne na JKecxKHx oxnafiKax (oxBexBjieHHHX 
K UIHHHblM paS-beflHHHXeJIHM), KOXOpbie HBJIHIOXCH OHopiIblMH KOH- 
cxpyKixHHMH HJiH UIHH H jlojiJKHbi yHHXbiBaxbCH npH pacHexax. 

B jiaHHOM cjiynae pacnex uihh na MexaHHuecKyio npouHocxb npH 
KopoxKoM saMbiKaHHH cBoflHXCH K Bbifiopy MaxepHBjia H pasMepoB ce- 
UeHHH UIHH, yflOBJieXBOp5IK>ILl,HX yCJIOBHK) 

ripH ropHBOHXajIbHOM paCnOJIOJKeHHH UIHH B paCUeXHOH MeXaHH- 
uecKOH HarpysKe UIHH yuHXbiBaexcH xaKiKe h coficxBeHHbiH Bec uihhhoh 
KOHCX pyKIIHH. 

ZI,ji5i yuacxKoB uihh c npojiexoM MeJKjiy onopaMH /< 250]/'r,- cm 
JIJIH MeflH H /<300]/'r,- cm ajnoMHHHu HanpsuKenne b Maxepn- 
ajie UIHH onpeflejiuexcH no (|)opMyjie 

apac^ = (186) 

rjie fi — paflHyc HHepuHH npHHHXoro ceneHHH uihhu, onpeflejiHeMbifi 
no xafiji. 15, 16; 

/afpacq — cooxBexcxBeHHo fljiHHa npojiexa h MexanHuecKan narpysKa 
Ha uiHHy jiJiHHOH /; 

W — MOMOHX COnpoXHBJieHHH CeUeHHH UIHHH, CM^. 

PacnexHau narpysKa npn pacnojiojKeHHH uihh b ropHsoHxajibHOH 
njiocKocxH onpejiejiHexcH kuk reoMexpHqecKau cyMMa chjiu BsauMo- 
jieflcxBHH (|)a3 npn KopoxKOM saMbiKannn h Beca ynacxKa uiHHbi, x. e. 

^'pac, = Vfl + G\ (187) 

rjie — CHjia BsaHMoflencxBHH (|)a3, kc] 

G — Bec ynacxKa uihhu, ajikhom I, ae. 
ripH yKa3aHHOM paCnOJIOJKenHII uihh c paBHUMH paCCXOHHHHMH 
Me>K;iy CMejKHUMH ^lasaMH CHjia B3aHMo;i;eHcxBH5i ^as 

7'*= 1,76 ■ Kc. (188) 

rio qacxoxe co6cxBeHHbix Kojie6aHHH uihhu npOBepnioxcH xaKJKe 
H fljiH py 35 KB. JXrr yqacxKOB uihh npn xex jkø yciiOBHHx 
c npojiexoM MeiKfly onopaMH I > 250 j/r,- cm mh MejiH h I > 300]/'r,- c.m 
anH aiiiOMHHHH MexaHHuecKoe HanpHjKeHHe onpeaenHexcH no xoh 

5 800 


L 
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we (|)opMyjie (186), ho npn stom pacqexHaJi BejiHiiHHa cuau Bsaauo- 
AeftcTBHH (|)a3 npH KopoxKHx saMbiKaHHHx onpe^ejiflexcH BbipajKCKHeM 

1,76 ■ 10-^ ■ kp~i^ Ke, (189) 

r;ie iy — y,napHbiH xok KopoXKoro saMbiKanHH, kg; 
a H I — cooxBexcxBeHHO paccxoHHHe mexsy ochmh uihh cMejkHbix (|)a3 

H npojiexMejKj^y HSOJia- 
xopaMH (hjih ApyxHMH 
OnopHbIMH KOHCXpyKIiH- 
hmh), cm; 

kp — K03(|x|)HIiHeHX yCH.XHH. 
K09(|)4)HIXHeHX yCHJIHH kp 00- 

pejiejiaexcH no kphboh (pnc. 50) 
KaK (|)yHKuHH oacxoxbi coficxBen- 
HblX KOJiefiaHHH UIHHbl. 

Macxoxa coficxBeHHbix KOJieOa- 
HHH UIHHbl 


/c= 112^,J| at{. (190) 

kf npHHHMaexcH jijia: 

.... 1,14 • 10« 

aJIIOMHHHH .1,55-10« 

cxajiH .1,64-10« 

EcJIH cOopHbie UIHHbl KpenHXCH JKCCXKHMH oxnaHKaMH, pacHex Ha 
MexaHHHecKyio npouHocxb eejiexcH KaK HJia cxepiKHH c oahhm saKpen- 
JieHHblM KOHHOM H JipyXHM CBOfiOflHblM HO HSrHfiaiOmeMy MOMBHXy 
cHji, fleficxByiomHX b hjiockocxh, nepneHjiHKyjiHpHOH k HanpaBjieHHio 
UIHH. 

MexaHHHeCKHH pacuex oxnacK hihh saKpbixbix pac- 
npe.ziejiHxeJibHbix ycxpoficxB 110 Ke. Pacuex oxnaeK uihh na 
MexaHHHecKyio npooHocxb cboahxch k onpe^ejienHio HanfionbuieH Be,nH- 
HHHbi MexaHHuecKHX HanpaiKeHHH b Maxepnane oxnaeK npH KopoxKHX 
saMbtKaHHHX, npHHeM aoiiikho co6.nK)aaxbcH ycjioBHe 

^paCT ®flon- 

Hanfioiibuiaa BeunHiina MexaHHHecKHX nanpaiKeHHH b oxnaflKe 
onpeaeJiHexca no (|)opMyjie 

M 

Opacq = Ke/CM^, (191) 

lÅe W — MOMCHX conpoxHBJieHHH ceneHHH oxnafiKH, cm^; 

■Mpacq-—pacqexHbiH HsrnfiaiomHH momohx oxnaeK, kccm. 

PacnexHbiH H3rH6aK)ni.HH momshx onpe.nejiHexc5i paneHCXBOM 

Alpac") — P (p^OTH "^GoTn (192) 



PhC. 50. SaBHCHMOCTb K 03 Cj) 4 )HHHeHTa yCH- 
jiHH kp OT qacTOTbi co 6 cTBeHHbix Ko;ie- 
6 aHHH UIHH py 1 10 Ke. 
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we — paCTøTHaH CHJia BsaHMO^eHCTBHB cjjas cfiopHbix uihh, ki ; 

lom — n^ieqo chjih oTHocHTejibHO ocHOBanHH oxnaflKH, cm-, 
H Alcoxn — MOMeHTbl COOTBeXCTBeHHO OX BGCa UlHHbl H oxnaØKH 
OXHOCHXejIbHO OCHOBaHHH OXnaHKH, kF ■ CM. 

PaCTexHbiH H3rH6aioiii,HH MOMenx cjiejiyex onpej^ejiHXb toh 

oréauKE, ;njia KoxopoH ero SHanenHe dyi^ex HaHdojibiuHM. 

npUMep 12. C6opHbie idhhu sjihhoh 6 m saKpuxoro pacnpeaejtHiejibHoro ycx- 
pOHCTBa 110 Ke npejinojiaraeTCH HsroTOBHXb h 3 a;i!OMHHHeDbix xpyS c BHyxpeHHHM 
^iHaMexpoM 65 mm h HapyjKHMM SHaMexpoM 70 mm, a oxnaftKH — h 3 cxajibKbix xpyS 
c HOMHHajibHbiM flHaMexpoM 3 fliOHMa. KpenjieHHe niHH na oxnaftKax jKecxKoe. Opo- 
BepHTb sjteMenxbi c6opHbix ruHH Ha MexannnecKyK) npOHHOCXb npH KopoxKOM saMu- 
KaHHH, ecjiH yaapHoe sHaqeHHe xoKa KopoxKoro saMbiKaHHH 1^ = 50 ko, paccxoHHHe 
MejKfly ocHMH (|ia3 a = 125 cm h pacqexHaa fljiHHa oxnaftKH = 120 cm. 

Pacnex céopHbix niHH. FIo rådn. 16 ycranaBjiHBaeM momcht conpoxHø- 
jieHHH ceneHHH ruHHbi W = 8,64 cm^, paanyc HHepuHH cexeHHH ruHHbi ri = 2,39 cm, 
Bec iHHHbi AJiHHOH 6 M G = 1,43 X 6 = 8,58 kz. 

Hacxoxa co6cxBeHHfaix KOj[e6aHHft mHH 

9 9Q 

4=112.1,55.10^^=11,5 


rio KpHBoft (pHC. 50) AJiH 4= 11,5 zu, K03<|)<|)HUHeHT Æp = 0,535, xaK KaK npa- 

HflTbift npo,xex / = 6 > 300 y^rj = 300 y/ 2,39 = 4,6 m. 

PacnexHan seJtHHHHa CHJibi BsaHMOAeftcxBHH (pas npH KOpoxKHx saMUKaHHHX 

= 1,76. 10-2.0,535 . — • 502 = joe kz. 

PacnexHan narpysKa Ha mHnu 

i='pac„ = /1062 +8,582 = 106 KZ. 


HaH6oj[bniee MexannnecKoe HanpajKenne b niHnax 


Opacii 


106 . 600 
10 . 8,54 


= 696 KzJcM^ < 


700 KZlcM^, 


Pacnex oxnaeK. Flo xa6j[. 15 momøhx conpoxHBjieHHH oxnaftKH W' = 21,3 cm,-^, 
Bec osHoro noronnoro canxHMexpa oxnaftKH paBen 0,0834 kzIcm, bøc oxnaftKH ajihhoh 
375 cm — 0,0834 . 375 = 31,5 kz. 

PacnexHUH.HSrHeaioin.Hft momøhx ajih oxnaftKH caMoft MHHHoft c|)a3bi 
= 106 • 120 + 8,58 . 600 + 0,0834 . 375 = 17 180 kF-cm. 

Torsa HanOosbinee HanpHJKeHne b MaxepHase oxnaftKH 
17 180 , 

®paci 21 3 kzJcm <C ®flon. ex. 


OnpesesHM ycHSHH, seficxByioiUHe Ha Hsosaxop, nossepxHBaroniHfl oxnafiKy, 

17 180+ 100.120 
-120 243 Ka. 

rse Mj, 3 — MOMeHT chsh, HSPnOaioinefi HSoJiaxop; 

—Bueoxa HsoJiHTopa (npHHHxa 120 cm). 

HarpyaKa aa rosoBKy HsosHxopa ne npeBbiiuaei sonycxHMyio BejiHHHHy. 


5* 
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§ 38. BbiBOP LUMH, nPOBOAOB (rMBKOH OLLIMHOBKH) 

OTKPbiTbiX PACnPEAE/lMTE/lbHblX 
yCTPOMCTB (OPV) 

B KaTOCTBe rndKOH ouihhobkh OPy npHMeHHexcH, b ochobhom, 
rojibiH cTa;ieajiK)MHHHeBbiH npoBoji,. MejiHbie npoBO/ia jionycKaioTCH 
B OPy, pacnojio>KeHHbix b6jih3h cojienbix BO^oeMOB, xhmhhgckhx aa- 
BO.ZI,OB, Mopeft H T. JI,. 

CxajibHbie npoBojia npHMenHioxcH onenb pejiKO, b ochobhom na 
MajioMoiHHbix ycxanoBKax. 

Korona nponycKHaH cnocodHocxb no xoKy o.zi,hhm npoBO^OM hg odecne- 
HHBaeXCH, MOJKHO HpHMGHHXb HeCKOJIbKO npOBO.ZI,OB. 

rndKyio ouiHHOBKy OPy Bbiånpaiox, pyKOBOflcxByHCb cjiejiyiouxHM; 

a) ceHeHHe c6opHbix iuhh npHHHMaiox no ycJioBHHM narpena 
xenbHO flonycxHMbiM xokom c ynexoM aBapHØHoro oxkjhohghhh ojihoø 

H3 OXXO.aHIII,HX JIHHHØ; 

6) ceneHHe ouihhobkh Hueen oxxoflHiueø jihhhh aojijkho odecneHH- 
Baxb nponycKHyio cnocodnocxb ee; 

b) ceHeHHe ouihhobkh HueeK xpanccJiopMaxopoB onpeflejiHexcH no 

SKOHOMHHeCKOH HJIOXHOCXH XOKB, HO HG dOJIGG CGHGHHH UIHH; 

r) CGHGHHG HHGHKH UIHHOCOGflHHHXGJIbHOrO BbIKJHOHaXGJIH HpHHH- 
MaGXCH paBHHM CGHGHHIO UIHH, a CeHGHHG odxOflHOH CHCXGMH UIHH H 
o6xo,zi,Horo BbIKJHOHaXGJIH BbidHpaexcH no nandojibuieMy cghghhio hhghkh 
OTXOflHmeØ JIHHHH. ' 

Bce BbidpaHHbie cghghhh .hojihchh npoBGpnxbCH na narpeB xokbmh 
K opoxKoro saMbiKaHHH c ynexoM AIIB. 

OpH MGXaHHHGCKOM paCHGXG npOBOflOB MapKH AC HGOdXOflHMO yHH- 
XblBaxb CHHJKGHHG BGJIHHHHH HX BpGMGHHOXO COnpOXHBJIGHHH BCJIGflCX- 
BHG OXJKHXa XOKaMH KOpOXKOXO saMblKaHHH. 

OpHBOflHM SHaHGHHH K03(|)(|)HHHGHXa m, yHHXHBaiOin,erO CHH>K.GHHG 
BpeMGHHOrO COnpOXHBJIGHHH: 

MaKCHMaubHaH TeMnepaxypa Harpesa 100; 120; 140; 180; 200 
SHaieHHe Kos^KjiHiiHeHTa m 0,98; 0,95; 0,92; 0,89; 0,84; 0,78 

Ouihhobkh OPy nanpHJKGHHGM 110 Ke h bhuig aojhkhh npoBe- 
pHXbCH Ha OTCyXCXBHG KOpOHbl. KpHXGpHGM HBJIHGXCH HanpHJKGHHG 
BHAHMOH KOpOHbl, KOXOpOG flOJIJKHO 6bIXb BbllUG MaKCHMajIbHOXO pa6o- 
qero nanpHJKGHHH (OPy) oxnpHXoro pacnpG,zi,GJiHXGJibHoro ycxpoicxBa. 

MaKCHMajibHo AonycxHMbiG xhjkghhh. Ha Koxopbie paccHHxaHH 
KOHcxpyKUHH OPy, cocxaBJiHiox (na (Jiaay) jijih: 

niHHHux onop OPy-35 kb 750 kb 

npoHHX » » » » 600 » 

niHHHbix » OPy-110 » 670 » 

npoHHX » » » » 500 » 

MaKCHMajibHO AonycxHMOG xhjkghhg Ha naojiHxopbi pasHHX xhhob 
H HGoOxOJlHMblG K yCXaHOBKG HSOJIHXOpbl B paSHblX paØOHaX B 3aBH- 
CHMocxH OT xapaKxepHCTHKH axMooJiepbi CBefleHbi B xaOji. 18. 
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Ta 6 mu,a 18 


iWaKCHMajibHO AonycTHMbie TasteaHs aa asoaaTopbi 


XapaKTepHCTHKa 

aTMoc 4 )epbi 

! THnbl H 30 .n 5 IT 0 p 0 B 

HanpHSieHHe Opy, kb 

HaH 6 o;ibniee ao- 
nycTHMoe th- 
»ieHHe, K2 

35 1 

1 10 1 

220 1 

PaHOHbi c HopMaJibHOH ax- 

4xn-4,5 

8xn-4,5 

16x0-4,5 

1125 

Moccpepoft 

4xn-6 

8xn-6 

16x0-6 

1500 

PafioHbi c sarpasHeHHOft 

4XHC-2 

8xHC-2 

16XHC-2 

1125 

aTMoci|)epoH 

4XH3-6 

8xH3 6 

16x03-6 

1500 


MexaHHqecKHH pacqex npoBoj^OB. Pacqex cbojihxch k 
o^pe;^eJ]eHHIO nanpHmeHHH b Maxepnajie ^poBo;^OB, saBHCHmax or 
ycjioBHH 0Kpy>Kaioiu,eH cpejibi h cooxBexcTByromHX cxpeji npoBeca. 

3xot pacHex mojkho npoHSBecxn c noMombio ypaBHCHHH nepexofl- 
Horo COCTOHHHH ^pOBO;^a. 3X0 ypaBHeHHe HBJIHØXCH OCHOBHblM 
pacHexa npoBoflOB npn nojiBecKe hx na naxHiKHUX rnpjiHHflax h npn 
najiHHHH B npojiexe cocpe;^oxoHeHHbIX narpysoK (mj]eH(|)bi k annapa- 
xaM). 


Ts®o 

7o3 

12aa^ (9—8o 1 
11 0 ' 0' 

L 1q3 -J 


(193) 


r;ie L — ;^J]HHa npoJiexa, m; 

OL — xeMoepaxypHbiH K03(|)(|)Ht!,HeHX JiHHefiHoro paciuHpeHUH npo- 
BOfla; 

а, Og — nanpHJKeHHe b Maxepnajie npoBojia cooxBexcxBGHHO npH 

pacnexHHX h HopMajibHux ycjioBHHx; 

Ts. To^—yjiejibnaH narpysKa (narpysKa na npoBOji, oxHoceHuaH k 
ejiHHHiie jiJiHHbi H eflHHHue ^J]OI^a;^H ceneHHH) cooxbcxcx- 
BeHHo npH pacqexHHX h HopMajibHbix yc.xoBHHX (yg = y 
To 3 = ToK ^ o ); 

k — K03(|)(|)HU;HeHX, yHHXHBaiOmHH HaXHJKGHHe ^HpJ]HH;^ H najlH- 
qpie cocpejloxoqeHHHX narpysoK; 

б, ØQ — xeiwnepaxypa OKpyjKaiomero Bosflyxa npn pacqexHbix h 

HOpMaJlbHblX yCJlOBHHX. 

HcxoOTbiMH j^aHHbiMH ;^J]H MexaHHqecKoxo pacqexa hbjihioxch; pac- 
qexnaq jiJiHHa npojiexa L, KoxopyK) mox<ho npHHHXb paBHOØ paccxoa- 
HHK) Me>K;^y ochmh onop; pasHocxb bhcox xoqex ^o;^Beca npoBoj^a A/z; 
fljiHHa H pacnojiojKeHHe oxBexBJienHH k annapaxaiw, onpej^ejiHeMbie no 
scKHsy, cocxaBJieHHOMy zijih ;^aHHO^o pacqexa. 

/I,aHHb!e .HJiH pacqexa narpysKH na ej^HHHuy .hjihhh q h yjlejibHOH 
HarpysKH y onpeflejiHio'TCH b saBHCHMOcTH or KJiHMaxnqecKoro paftoHa 
no xadji. 19 n 20. 
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Ta6jiutj,a 19 


Bec rHpjiaHA KsojiaropoB c apMatypofl, Ka 


Tnn rHp;iHH,z; 

j Bec rHpJiHK;^ 

6e3 ypeTa 
Beca ;ib,z;a 

C yBeTOM Beca ;ib,z;a b saBUCHMOCTH ot KJiHMaxHMecKoro 
noHca 

1 I 

1 " 

1 III 

j IV 

16xn-4,5 

108 

120 

128 

133 

140 

8x11-4,5 

56 

62 

66 

69 

72 

4x11-4,5 

30 

33 

35 

37 

38 

16XHC-2 

139 

158 

164 

175 

183 

8xHC-2 

71 

80 

84 

89 

93 

4xHC-2 

37 

41 

44 

46 

1 


npHMøAaHHe. B npHBeseHHbix iiH(J)pax yqreH Bec Bcefi apMarypa, KpoMe 
HaTaxHoro saxHMa fljia KpenjieKHa npoBofla. Bec h AJiHua HaraxHoro saxHMa 
npHBeAeHu b Ta6ji. 20. 


Ta6jiui{a 20 


Bec H AJiHHa HarascHbix sascHMOB 


Tnn 

sajKHMa 

MapKa Me;iHLix 
npoEO,z;oB 

MapKa ajiiOMH- 
imeBux npoBO,z;oB 

Bec, K3 


BoAbmoft 

PC 

M35; M50 


2 

0,2 



M70; MØS 

kQ-7Q 

3 

0,3 



M120; M150 

AC-95; AC-100 

5 

0,35 



M185 

AC-150; AC-240 

8 

0,4 

ripeccyeMbift 

HMH-240-1 

Mn240 

; _ 

11 

0,7 


AH-56 

Mn300 

— 

12 

0,7 


HAC-300-1 

— 

AC-300 

10 

■0,5 


HAC-400-1 

— 

AC-400 'i 

14 

0,6 


AH-37 

— 

ACO-332 

9 

0,5 


AH-24 

— 

1 ACO-480 1 

1 1 

12,3 

0,5 


ripH 3T0M npHBefleM TaKjKe SHaqøHHH ^HpJIHH;^ c apMaiy- 

pOH B aaBHCHMOCTH OT THOa ^HpJIHH;^H: 

Tnn rnpASHAu 16x11-4,5; 8x11-4,5; 4x11-4,5; 16XHC-2; 8xHC-2; 4xHC-2; 
jlAHHa, M 3,0 1,6 0,9 3,4 1,8 1,0 

OnpejieJieHHe noroHHHX HarpyaoK ot rHpjiHH,il 
HSOJIHTOpOB. Bec HaTHJKHOH THpjIHHAM (H30JIHT0p0B C apMaTypofi 
H cnycKOM) onpeaeJiHøTCH CHcreMOH ypaBHeHHØ; 

Q-i = Q/ + 9l^cn +Pn, \ /,q 4 . 

Q/r = Q/r+<7r4n+PH, 1 ^ ^ 

Tfle Q- — codcTBeHHbiH Bec rnpjiHH^HU hsojihtopob; 

Qir — Bec rnpjiHHflH npn roJioJiejie; 

— Bec npoBO,aa Ha 1 noa. m; 

Qj. — Bec npoBO,aa npn rojiojiejie, oTHeceHHbiø k 1 noe. w, 
len — aJiHHa cnycKa k annapaTy (,aJiH cSopHbix uihh); 

Ph — Bec HaTHjKHoro sajKHMa. 
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HarpysKH ot rHpjiHHfl HsoJiHTOpoB, OTHeceHHue k I m ajihhu, 
cooTBexcTBeHHO npH OTcyxcTBHH H najiHHHH rojiojie^a øy^tyx paBHbi 


Qi 




lo 


q 


_ 

^0 


(195) 


r;ie Ig — pacqexnaH fljiHHa xHpjiHHfiH (AJinna rHpjiHHAw c apMaxypofi 

H HaXHJKHblM 3a>KHMOM). 

riorOHHue HarpyBKH q, h qtr ncnojibByioxcH npa onpe^ejieHHH cxpeji 
npoBeca. 

CocpefloxoHeHHHe narpysKH npa oxcyxcxBHH h naJiHHHH 
rojiojie^a h Bexpa cooxBexcxBeHHO onpej^ejiHioxcH no (|)opMyjiaM: 

Pfe, = <7l/oXB.K + PHfe,; 

Pk^ = qrloTB. K + Pnkr, ’ 

rfle é = 1, 2, 3. n — K03(l)!|)HUHeHTu ypaBHenHH nepexofiHoro 

/ COCTOHHHH npOBOflOB; 

loto — flJIHHa OTBeXBJieHHH. 

K03s|)4lHIi,HeHTH k, H fer yKaBUBaiOT COOTBeXCTByiOmHH pejKHM (OX- 
cyxcTBHe HJiH najiHHHe rojiojiejia, Bexpa). 

3xh K03!|)(|)HUHeHTbi onpe;i,eJiHK)XCH cxeMOH aarpysKH npojiexa. 
CxeMU aarpysKH npOJiexOB pasHbix BapaanTOB npeftcxaejienbi na 
pac. 51—56. riocjie onpejieJieHHH K03(|)!j)HU,HeHX0B k, a fer onpejie- 
jiHioxcH aarpysK^i no Bcea AJinne npojiexa. Bea yaexa rojiojiej^a a 
Bexpa Qi = q^L (c yqexoM ajihhu rapjiHHflH) a = q^L^ (6e3 yqexa 
AJianu rapJiHHAu), r^e Ln = {h — 2lg). C yqexOM roJiojie^na a Bexpa 

Qr = (7rfe H Qa.T=^qrLa. (197) 


Ko3(|)(|)Bii,BeHTbi fe, B fer B 3aBHCBM0CTB OT ToqKH noABOca onpejie- 
jiHiox no CJIe;^y^o^^,HM (|)OpMyjiaM: 

I. 7(jih ToqeK nofleeca npoBOflOB na ojinoa Bucoxe a na paanux 
Bbicoxax npa oxcyTCXBaa rpyaa no ji,JiHHe npOJiexa (pac. 51—53), ne 
yqHTUBaH rojiojie^ a Bexep, r 


•fen (fe + ^(o) 

z? 


12 


Qi\lo 


Qni + 




(198) 


yqaxbiBaH ro.xojie,zi, a Bexep, 

^ fen(fe-4g 


L2 


12 


Qtr^o 


+ 4 



r^e Q„ — Bec rapjiHHj^bi fiea rojiojie/ia; 

Qir — Bec rapJiHHflbi c yqexoM rojiojie^a a Bexpa. 

2. JXna. ToqeK nofleeca npoBO^a aa paaaux a OAaaaKOBbix bhco- 
xax a npa pacnojioJKenaa rpyaa b Jiiodoa Tonae npo,aeTa (pac. 52—54), 
ae yqaxbiBaH rojiojie^ a Bexep, 


fe, = 


fen (fe + 4(„) 

fe® 


+ i2[^;(«.,+|a-.+p)+^+|^Ji (199) 
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Phc. 51. K pacqeTy npOBO^oB 
(fhCkHX IUHH) c TO^KaMH noA- 
Beca Ha o^Hoft BwcoTe. 



Phc. 52. K pacneTy npOBOAOB (rH6- 
KHX ihhh) c TOHKaiMH no^Beca Ha oa- 
Hoft BbicoTp H rpysoM, pacnojiOHceH- 
HUM B jiioC'ofi TOHKe npo-iCTa. 



Phc, 53. K pacqexy npoBO^OB (rné- 
KHx ihhh) c TOHKaMH noABCca Ha paa- 
HHX Bbicoxax. 



Phc. 54. K pacnexy npOBO^OB 
(rH6KHx ihhh) c xoHKaMH noABeca 
Ha pasHbix Bucoxax h c rpyaoM, 
pacnoJtOHceHHbi^ b jiio6oft xoHKe 
npojtexa. 



Phc. 55. K pacaery npOBO^OB {th6- 
KHX fflHH) c TOHKaMH no^Beca Ha 
OAHHaKOBUX BUCOTaX H C TpysaMH, 
pacnojioxeHHUMH b jiio6ux xoHKax 
npojiexa. 



Phc. 56. K pacaery npOBOflOB (xhSkhx 
ihhh) c TOHKaMH HO^Beca Ha pasHux bu- 
coxax H c rpysaMH, pacnoJiosceHHUMH b 
j[!o6bix Aøyx xoHKax npojiexa. 
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yqHTHBaH rojiojiej h Bexep, 


L2 


L QrK 


+ P] + 


Pab 

Q^LL^ 


P^ab 

Q\LL^ _ 


3. Hjih ToqeK noj^eeca npoBOj^a na pasHbix h oflHHaKOBbix bhco- 
Tax H npH pacnoJiojKeHHH JiByx HepaBHbix rpyaoB P b jiioSoh ToqKe npo- 
jiexa (pHc. 55, 56) b o6m,eM cjiyqae 


å = 


LJL + 4lo) 




Q. + sP 


Q^LL„ (^i^i^l + Pi^ib^) + Qiii^ 


Q]^]^ (Pi^ib^ -j- Pr^a^b^) 4 

A 4--Pa^a)j • (200) 


' 3xa (|)opMyJia HcnoJibsyexcH ;i,jih pasHbix ycJioBHft oRpyHcaiomefi 
cpejlbi (6e3 roJioJiejia h Bexpa h c ^0JI0JIe;^0M h BexpoM). 

Cxpe,xbi npoBeca npoBOj^oB ^o;^ B03;^eHCXBHeM cocpe;^oxoqeHHbIX 
Harpy30K h HanpH>KeHHe b npoBOfie cBHsaHbi MejKjiy co6oh cooxHome- 
HøeM 


/ = 


a 


W A — BeJimHHa, saBHCHinaH ox cxeMbi 3arpyjKeHHH npoBOjia b npo- 
Jiexe, Ke ■ mImm^ (onpejieJiHexcH no ^opMyjiaiw). 

Zl,jiH xoqeK nojiBeca npoBojloB na Bbicoxe h pasHbix buco- 

tax npH oxcyxcxBHH rpyaa no jiJiHHe npojiexa b o6m,eM cJiyqae 


1 , (?—?)^: i 

^ s„ [ 8 2 J • 


( 201 ) 


JIjir toh >Ke cxeMbi, ho npn HajinqHH rpyaa b jhoSoh xonKe npo- 
Jiexa 


” S„ . 


qab 

Y 


(<?/ — 9) I 


Pab 

L 


. 


( 202 ) 


/(JIH TOH >Ke cxeMbi, HO npH HaJIHHHH JlByX pa3HbIX rpySOB B JIIO- 
6bix xoHKax npoJiexa, BeJiHHHna cxpeJiH npoBeca onpe^eJiHexcH coox- 
HOUieHHHMH • 


Ai 

a 


H fp 


Ar 


H Ar onpe;];eJisieTCsi no (jiopMyjiaM; 

= h 

a 

= i- [^ + + r • 


(203) 


rioroHHbie H y;i,e,TbHbie HarpysKH na cxaJieajiioMHHHeBue h Me;iHHe 
npoBojia npHBejieHbi b npHJio/KeHiuix 17 h 18. 
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Onpe;i,ejieHHe HanpsijKeHHH h CTpeji npoBeca b npo- 
Bojiax OPy. Handojibiuee Hanpsi>KeHHe b npoBo;i,ax ot XHJKeHHSi 
dyflex npH HandojibiueH yjiejibHOH narpysKe (npn rojio;ie;ie c BexpoM 
H xeMnepaxype 6 = — 5°C, b pe;iKHX cjiy^iasix npn 6 = — 40°C, a ;^jih 
panoHOB, r;^e xeMnepaxypa hhjkc — 40°C, npn HanKHameø xeMnepa- 
xype). 

HandoJibiuasi cxpejia npoBeca npoBoaoB OPY 6y;i,ex npn nandoJib- 
luen y;i,ejibH 0 H narpysKe npoBo^oB (npn rojiojiejie h 6 = — 5°C). 

B yKaaaHHbix cjiyqasix nanpHJKeHHe b npoBoae h cxpejia npo¬ 
Beca /g npn jnodoH xeMnepaxype oKpyjKaiouxero Boajiyxa onpe/iejisiexcsi 
paBencTBaMH; ^ 


i 


Tl3=r 



r 12aa^(6 + 5)1 

"fr. 3 

L Tr.s-f-" J 


(204) 


H 

f - H’'- ^ I + 5) 1 

'8 713 [ 7^_ 3 L 2 J 


rjie Yia H Yr. 3 — 9KBHBajieHXHbie yjiejibHbie narpysKH npoBoaoB coox- 
BexcTBeHHo c ynexoM rojiojie^a n nexpa n dea ynexa nx; 
Op — nanpsuKenne b npoBojie npn roJio.aeae c BexpoM n 
xeMnepaxype Boaayxa —5°G; 

L—; 5 JiHHa npojiexa; 

a — xeMnepaxypHbiH K03(|x|)HUHeHT jinnennoro pacuiHpennH, 
paBHbiH ;^jisi MejiHbix npoBojioB a = 17 • 10“®; jijih 
cxaJieaJHOMHHHeBHX npoBo;i,oB a npHBe^tenbi b npnJio- 

jKennn 19. ^ 

Pacnex npoBojioB penoMenjiyeTcsi bbcth b xanon nocjie.aoBaTe.xb- 

HOCXH. 

ripeanoJiojKHM, qxo MaKCHMajibnasi cxpejia npornda /»aKc Syaex npn 
rojiojieae n 6 = — 5°C. HanpajKenne npn axnx ycjioBHsix 


<3r 


(205) 


rae Ar — Bejinnnna A, cooxBexcTByiomasi peniHMy rojiojieaa n onpe- 
aejineMan npn xex >Ke ycjioBnsix, nxo n nanpajKenne npo- 
BoaoB. 

Toraa nanpajKenne b npOBoae npn 6 = —40°C dyaex 


o 


-40 ~ 


1, 




420 aa^N 


(206) 
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Ecjih oKajKexcH, qxo fioKfrf to SHa^ieHHe Or floJiHc'Ho 6 bixb onpe- 
aeJieHO H3 yCJIOBHH, qxo = f„aKC, T. e. 


(3r 


Tis/m 


1 — 


900av4: 


L 




(207) 


XtajibneHiiiHe pacqexM HanpH>KeHHH h cxpeji nposeca sejiyxcH KaK 
H3.xoHceHO paHee, npn axoM HanpnjKeHHe b npoBO/ie /ijih jiiofioro cJiynaa 
aOJI>KHO 6bIXb MeHblUe OMaKC 

MoHxajKHaH cxpejia npoBeca npoBojioB npHHHMaexca npn 6 = — 5°C 
663 roJioJie;i,a h Bcxpa h onpeaejinexcH no (|3opMyJie 


/m = /_6 


3 


(208) 


MesHMX npoBoaoB HandoJibiuee 3HaHeHHe HanpHJKøHHH cocxaB- 

Jiaex 


_ R 

®MaKC — ^ 1 


Yjxe i? = 39 K3/mm^ — BpeMeHHoe conpoxHBJietme Ha paspuB MejiHoro 
npoBOj^a. cjaJieaJHOMHHHeBbix ^poBo;^OB HaH6oJibmee ^onycxHMoe 

H3npH>K6HHG ^MaKc npH 6 = —5°C 


a npH 


40°C 


_ (Eat 

^MaKC—6 I 4 ■ 


— (Em 

3MaKC_40 — I ■ 


“^0/ £a 


(209) 


rj^e R = 16 KelMM^ — BpeMeHHoe conpoxHB^xeHHe a^iioMHHHeBbix npo- 
' BoflOB Ha paspHB; 

m — K09(|K|)Hu,HeHx, yqnxbiBaiomHH CHHJKeHHe BpeMen- 
Horo COnpOXHBJieHHH ajItOMHHHeBblX npOBO^OB; 
£a = 6300 K2/MM^ — Mojiyjib ynpyrocxH ajifOMHHneBbix npoBOflOB; 

Eq —Moj^y^ib ynpyrocxH cxaJieaJitOMHHHeBbix npoBO- 
;ioB (cm. npHJiojKeHHe 19); 

®a_5 H ®a_4o — xeMHepaxypHbie nanpHJKeHHH b aJitOMHHHeBbix 
npoBoJiax npH xøMnepaxypax cooxBexcxBCHHo 
—5° H — 40°C (cm. npHJiojKeHHe 18). 

B o6meM cjiyqae onpejiejiaexcH no ^røpwyjie 


^0 = 


Ec + 

1 + a 


( 210 ) 


rae £c = 20 000 kz/mm^ — MoayJib ynpyrocxH cTa.abHbix npoBo.aoK; 

a — oTHomenne nonepennoro ceqeHHH aJiiOMHHHe- 
Bbix npoBo.aoK k nonepeqnoMy cenenHio 
cxaJibHHx npoBoJioK. 
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HanSoJibinee HanpsiÆ;eHHe no yCiapBRio npoHHocTH onop 

_ ^MaKC 

^MaKC — ^ f 


( 211 ) 


r;^e Hmskc —nanSojibinaH jionycxHMaH ropHSOHxajibHasi HarpysKa (xh- 
>KeHHe Ha onopbi OPY); 

S — pacHexHoe ceneKHe npoeofla. 

On pej^ejiøHHe cxpeji nponeca jijih pasHHX cxøm 
npojiexa. FIpneejieM HecKOJibKO cxøm noj^eøca npoBoj^a. 

1. A-Jin xonøK nojiBøca npoBOiia na ojihoh bhcoxø (pnc. 51) cxpøjia 
npoBøca onpøfløJiHXCH (jjopMyjXoø 


^ 1 \qL^ , (<?r —A 

H [ 8 2 J “ <3 



( 212 ) 


2. A-Jih xohøk nojiBøca npoBofla na pasHbix Bbicoxax (pnc. 53) cxpe- 
Jia npoBøca B caMOH hhskoh xohkø oxHocnxøjibHo xohkh A 


i qd^ (Qi — Q) h 

'« ~ ^ "T m 

OXHOCHXØJIbHO XOHKH B 

. qb‘^ (<?/■ —<7)^0. 

2H 2H 

B cøpøjlHHø npoJiexa 

f = ^0 

'■= 2H 2H 


(213) 


3. Ecjih xohkh nojiBøca naxoflHXCsi na o;^hoh bhcoxø h rpys pac- 
nOJIOJKØH B JIIoSoH XOHKØ H pOJlØXa (pHC. 52), xo 


= ^ 


qab 


iQi — <7) I 


pab 

'T 


rflø 




qab . (<7i — <7) pab 


■ + 


o+i 


(214) 


4. ECiHH XOHKH nojiBøca npoBojia naxojisixcH na pasHHx Bbicoxax 
(pHC. 54) H rpys pacnojiojKøn b jiioSoh xohkø npojiøxa, xo cxpøjia npo¬ 
Bøca no OXHOmøHHK) K XOHKØ Å 

fa^fp + T-' 

no OXHOIUØHHK) K XOHKØ B 
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/b = /p + x* 


(215) 


5. Ecjih ToqKH noAseca nposo^a HaxoflHTca na oahoh Bbicoxe h 
;;Ba pasHbix rpyaa pacnojio^enbi b Jiroåbix xoMKax npojiexa (pHC. 55), 
xo cxpejibi npoBeca oxHOCHxejibHO xo^kh A 


fp. = ff [^ + + r ^ ’ 

= + \{P,a, + P,a,)] ; (216) 


OXHOCHXejIbHO XOMKH B 


lp.-il 

“ Si[ 


qa^b._ . (Qi — g) ^0 


+ 

qa^b^ , ( 9 / “ ?) 

“r o 


+ 'f' (P 1^1 + ^^ 2 ^ 2)1 — ~ 
+ 27 ^ 2^2) j • 


(217) 


6. Ecjih xohkh no^Beca nposo^a naxojiHXCH na pasHbix Bbicoxax 
(pHC. 56) H ;i,Ba pasHbix rpyaa pacnojioiKenbi b Jiio6bix xoHxax npo- 
jiexa, xo cxpejia nposeca oxHOCHxejibHO xohkh A 


/a.=/p, + AA^ H + ; 

OXHOCHXeJIbHO XOHKH B 

= (218) 


OO H3JI05KeHH0H BblLUe MCTOOTKe 
MOIKHO SeCTH MexaHHHecKHH pacHex 
JiHHHH 6e3 ynexa rpy30 B b xoHKax 
npojiexa (pnc. 51). 

TIpuMep 13. PacCTHTaxb npojieT HqeflKH 
J13n 110 w OPy. JI3n eMnojiHena H 3 npo- 
Bojia AC-120 c ycHJieHHofl nsojinmeH 8xHC-2 
H HaxoAHTcH B IV KjTHMaTHMecKOM pafloHe 
(pHC. 57). 

PasMPjibi npojrexa npaeeflenbi na pac^ex- 
Hoii cxeMe. TIjih npoBo^a MapxH AC-120 (npn- 
jioxenne 19) 5„ = 141,4 mm^; qi = 0,504 kzIm^ 

9 p = 2,632/ca/j<; 7 , = 3,564 • 10~^ kz/m-mm'^-^ 

7r = 18,54 • 10-3 kzIm ■ MM^; a = 18,93 • 15«; Ea = 6300 kz/mm^; £„ = 8430 kz/mm^; 
Oa— 5 = 0,513 kzImmI-, aa_ 4 „ = 1,41 KzImmI'. 

MaKCHMajTbHaH xeMnepaxypa narpesa npn KopoxKOM saMWKaHHH 6 jj= 200° C h 
W = 0,78. 

CorJiacHO xaOji. 19 rHpjiHHflu 8xHC-2 Qii = 71 kz\ Q^-p = 93 kz\ l^ = iM. 

no xa 6 jT. 20 Bec naxHXHbix saxHMOB Pj, = 5 kz, b Mecxe oxBexBjieHHH = 
= 7,5 Kz. 

OnpeaejTHM narpysKH or rnpjiHHfl naojiHxopoB. 

Bes ynera rojiojie^a h Berpa 

Qf = Q; + fli/cn + Pn = 71 + 0,504 • 7,5 + 5 = 79,8 KZ\ 

^ = 39,9 KZlM. 



Phc .57. K pacnexy npojiexa Hneft- 
KH J13n 110 KB opy. 
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,C yneTOM roJiOjieaa h eetpa 

Q.^=Qi^ + + = 93 + 2,622 • 7,5 + 5 = 117,7 kb-. 

Q/r 117,7 , 

9/r = 7“ 

Bec cocpeflOToqeHHbix narpyaoK 6e3 yqexa rojiojierø h sexpa 


= 0,504 • 6 + 7,5 = 10,5 ica, 


rae = 6 jm (npHUHxo ycjioBHo). 
yqHXbiBan rojiojie« n Bexep, 

P^ = 2,622 . 6 + 7,5 = 22.2 na. 

OnpeflejTHM K03(})(})HuneHTbi ki h k^, yqHXbiBan, qxo rpya pacnoJioHcen b oaHOH 
ToqKe npojiexa fljia o6ohx cjiyqaeB, 

TaK KaK 

Qi= qL n Q^ = qL^, 


TorAa 


Qi = 0,504 • 27= 13,6 na n = 0,504 ■ 23 = 11,6 Ka. 


Ln iL-4lo. 
L* 


+ 12 


_Qi/^ 


^ , 2 ^ , Pab , P^ab 

Qn + y Qii + 7^ ) + h f'i'" + : 


■ QiLL„ Q2LL„ 

, 23(27-4.2) , ,J 79,8-2 , 2 , 

kl- 27^ + 12|^^g^^j-^(^ll,6 + -g 79,8+10,5j + 

10.5 ■ 11 • 16 10,52 . 11 . lø-j 

13.6 ■ 27 • 23 13,62 . 27 • 23 j 

Qj, = 2,622 • 27 = 70,8 /ca; 

Qnr = 2,622 • 23 = 60,3 Ka\ 


■- 39,6; 


— 23 (27 — 4 ■ 2) 


272 


+ 12 


'117,7 • 
.79,82 . 


^(60,3 + 1-117.7 + 


+ 27,2) + 


22,2 • 11 . 16 22,22 • 11 .16] 

70,8.27 - 23 70,82 . 27 - 23] “ 


OnpeAejiHM BejiHqHHbi A. n 
B o6uieM cjiyqae 


TorAa 


- _ 1 qab ((fi — 9 ) Pab 
+ -+ 




1 [0,504 - 11 . 16 , (39,9 — 0.504) 22 , 10,5 - 11 • 16] 

141,4 [ 2 2 27 ' J 

= 1,335 KaMlMM^; 

^ _ 1 [2,622.11 - 16, (58,85 — 2,622)22 , 

~ uiA L 2 +- 2 -+ 

, 23,2- 11 -161,,, 

■i-gy-I = *^»45 KaM/MM^. 
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OnpefleJiHM HanpflHceHHe h ctpejiu npoBeca npoBo^a. Ecjih npHHHXb MaKCHMajib- 
Hyio crpejiy npoBeca ^mskc = ^>2 ■’<> ™ HaH6ojibinee HanpaaieHHe b nposo^e npn 
i ~ — 5°C c yBexoM rojiojieja h sexpa 


npH t = — 40°C 


~fl3°r 

420ao! 


Q 4c; 

= ^ = 2,88 KZjMM'^-, 

22,4 • 10-3 . 2,1 


420 • 18,93 • 10-3 ■ 2,8 
>-5 • y 47,32.10-e. 272 


= 1,42 kzJmm^, 

W ■ _ _ 

Tr. 3 = '!rVK= *8,54 • 10-3 Y 6,5 = 47,3 • lO-*; 

= -yi yTi = 3,564 • 10-3 i/'ag^ = 22,4 • lO"®, 

Cxpejia npOBeca npH t = 70°C 

1.355 /47,3-10-3, 

~ 713 [ ^ 7r. 3 ^V “ 22,4 • 10-® ( 2,88 

900 • 18,93-10-« • 2,88\ , 

+ ~^,3Tio=^T27r- j = ‘-OS- 

B AaHHOM cjiyqae cxpejia fi^ < f^. . 

Onpe^eJiHM HanOojibmee flonycxHMoe HanpnaieHHe b npoeoAe - npn — 5°C 


npH t = — 40°C 


, /le • 0,7 

."I 4 


• 0,513] = 3,5 KziMM^; 


(Rm \E^ 716-0,78 , ,,\ 8430 . , , 

[-T ~ É = [—1 -* J 6300 = 2’28 


HaH6oJibmee ;^onycTHMoe Hanpn^ieHHe no npoqHOCTH onop 6yAeT 

^MaKC 500 o rvt 7 9 

®MaKC = = I4M = ' 

KaK BHflHO H3 pacBexoB, ycJioBHH npOBHOcTH fljiH npojiexa OPy coOjnoAeHU. 
MoHxaaiHaa cxpejia nposeca 

21 Jr. 3 1,355 - 47,3 - 10-® _ 

~ 7i3«r ~ 22,4 - iO-3 - 2,88 -*■**• 


HanpHHceHHe b npoBOfle npH MOHxaiKe 
Aj 1,355 
~ ~ 1 


= 1,355 Ka/MM^. 


§ 39. BbIBOP H30.nflT0P0B 

UlHHHbie H30,nHT0pbi 6biBaioT onopHbie h npoxoflHue. Bbi6HpaioT hx 
nocjie pacHcxa uihh na MexaHHqecKyio npo^HocTb npn KopoTKHx aaMU- 
KaHHHX. 

Ha pacHera uihh Ha MexanKnecKyio npOHHOCTb npn KopoTKHX aawbi- 
KaHHHx onpcAejiHeTCH pacncTHoe ycHjiHe fpacn, AeflcTByroiuee na h 3 o- 
JIHTOp BO BpeMH KOpoTKOFO aaMblKaHHH. 
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Thh HSOJiHTopoB BHØHpaeTCH no Kaiajiory no HOMHHaJibHoMy nanpsi- 
JKeHHK) LUHH H AOnyCTHMOH HarpySKØ F/^on npH yCJIOBHH 

^iiOM ^ ^pacq B F ^on ^ ^pacq- 

Ho cjiej!,yeT yqHTMBaTb, j!,onycTHMaH narpysKa npHHHMaexcH 
paBHOH 60% OT narpysKH Fp^sp, paapyrnaromefi HSOJiHxop np« HsrHØe. 
Tor Aa 

Fpac. < 0,6Fpa3p. (220) 


PacTCXHbie ycHJiHH, AeøcTByfomHø na onopHuø Hsojiaxop np« ko- 
pOTKOM SaMbIKaHHH, M05KH0 OnpeACJIHTb BO (j)OpMyJie 

Fpac^ = flK8, (221) 

FAe I — paccxoHHHe Me>KAy ochmh HsojiaxopoB KajKAofi 4>a3bi, cm] 
f —yAeJibHoe ycHjiHe, KejCM. 

.2 

/= 1,76-^10-8 Ke/cjw. (222) 

OoAcxaBJiaH SHaBeHHe / b 4>opMy.ny (221), noJiyqHM 

/"pacq= 1,7610-8 Ka, (223) 


rAe ly —yAapHbiH tok KopoxKoro saMbiKarma, a; 

a — paccTOHHHe MeJKAy ochmh luhh CMeJKHbix (|)a 3 , cm. 

Ecjih ycHJiHH HanpaBJieHbi nepneHAHKyjiapHO k och onopubix 


HSOJiHTOpOB, TO pacBexHOe ycHJiHe aojbkho øbixb yBeJiHqeHO b jj- 


pa3, T. e. 

T'pacq == 7'pacq ^ , (224) 

I 

TAe H — Bbicoxa onopnoro H30jiaTopa, cm] 

H' — paccTOHHHe ox ocHOBaHHa onopnoro Haojiaxopa ao ropnaoH- 
xajibHOH OCH ceneHHH luhh, c;m.. 


H'^H+^ + b, (225) 

TAe h — Bbicoxa lUHHbl, CM] 

6 = (0,5-r-1,0) cjw — TOJiiuHHa noAKJiaAOK noA lUHHbi. 

PacnexHbie ycHJiua npH KopoxKOM aaMbiKaHHH, AeficxByiomHe na 
rojiOBKH npoxoAHbix lUHHHbix H30JiHxopoB, onpeAejiLHOTCA no 4>opMyJie 


/^pacq = 0,5// m, 


(226) 


TAe I — paccToaHHC ox xopua xojiobkh npoxoAHoro Haojiaxopa ao och 
éjiHJKaftmero onopnoro H30Jiaxopa lUHHbi xoø nce (pasu, cm; 
0,5 — KOScjKpHUHenx, yanTbiBaromHØ pacnpeAeJienne ycnana we^KAy 
ro,noBKaMH npoxoAnoro n onopnoro H30JiHxopa. 

PacaexHbie ycnjina molkho onpeAejiaxb xaK 5 Ke no ^JopMyjie 

/’pacq=^/y4-10-»/ca. (227) 
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\ 

\, 


OpH^Bwdope npoxoÆHbix nsojifliopoB no HOMHHaJibHOMy TOKy ne 
o6xoflHMK co6jiioaaTb ycJiosne / 

\ ^H3. HOM > In. MaKcj 

rzie /„ 3 , „OM \ HOMHHajibHbiH TOK Haojiaxopa no nacnopxHbiM j:aHHbiM; 
/h. Ma-Kc-A HandoJibinee sHaneHHe pa6onero xoxa hjih MaKCHMaJibHO 
VjiHxejibHbift xoK HarpysKH uenn, b Koxopoft ycxanoBJieH 
ilpoxoflHOH HSQjiaxop, 


§ 40. BbIBOP KABEJ1BH 

B sjieKxpmecKrix ycxanoBKax HanpajKenneM flo 35 ne MomHocxb 
B ocHOBHOM nepe^iaexca no KaOejibHHM JinnnaM xpex(|)a3Horo ncnojine- 
HHa, B ycxanoBKax iHanpajKenneM 110 m —^ OOTO(|)a3Horo HcnojiHenna. 

Bce cHJiOBbie Kapejin BbiOnparoxca no ycJionnaM HopMaJibHoro pe- 
>KHMa H npoBeparoxca na xepMnnecKyro ycxonnnBOcxb xoKaM KopoxKO- 
ro aaMbiKanna. Ha AnnaMBneacyK) ycxonnnBOcxb npn xoKax KopoxKoro 
saMbiKanna KaOejin ne npoBeparoxca. 

YcjiOBHaMH HopMajibHoro pejKHMa KaOejieft aBJiaroxca HOMnnajibHbie 
fianpaxceHHa, nQMimaJihUhie tokh h cooxBexcxBeHHO /iJiiiTejibHbm Ha¬ 
rpen 9XHM XOKOM, 9K0H0MHnecKaa njioTHOcxb xoKa. Bbi6op KaOejieft no 
HOMHHaJibHOMy HanpajKeHHHD AOJiJKen cooxBexcxBOBaxb ycJiosHro 

^H.K>^HOM, (228) 

Tfle Uh.k — HOMHHajibHoe HanpajKenne xaOejia; 

Uhom — HOMHHaJibHoe HanpajKeHHe ycxaHOBKH, ox Koxopon npoKJia- 
Abisaexca KaOejib. 

Bce cenenna KaOejien cxaHAapxnaoBaHbi n AJia hhx onpeAejienbi 
AonycxHMbie aHanenna paOonnx xokob, Koxopue npn AJinxejibHOft pa6o- 
xe ne npeBbimarox Harpes KaOejiefi sbime AonycxHMofi xeMnepaxypbi. 

Bbi6op KaOeJieft no ycJiosnaM AJinxeJibHoro narpesa AOJi5KeH npo- 
HSBOAHXbca corJiacHo cooxHomeHHrø 

^Aon ^ ^MaKQt (229) 

rae If^on — AnHxejibHo AonycxHMoe SHanenne xoKa AJia Bbi6paHHoro 
cenenna KaOejia; 

/Makc — MaKCHMaJibHO AJMTejibHbiH XOK HarpySKH uenH. 

OpasHiiaMH ycxpoHCXBa ycxanosoK onpeAeJienbi AJWxejibHO Aony- 
cxHMbie xeMiiepaxypbi jkhjiu KaOejia s aasHCHMOcxH ox HOMHHaJibHoro 
HanpanceHHa s KOHcxpyKUHH KaOejieft. 

TaK, A-fin OAHOiKHjibHbix KaOejieå scex HanpaiKeHHH h xpexiKHJib- 
Hbix KaOejieft c noacHoft nsojiauHeft HanpaiKeHHeM ao 3 ne AonycxHMaa 
xeMnepaxypa Ø^on = 80°C; aji« xpexiKHJibHbix KaOejiefl HanpanteHHeM 
AO 6 KB c HOacHOH KsojiauHeft Ø^on = 65°C; AJia xpexiKHJibHbix Ka6e- 
Jieft Hanpa>KéHHeM ao 10 kb c noacHoft nsojiauHefl 0^00 = 60^C; AJia 
xpexjKH.ibimx KaOejieft HanpajKenneM 20 h 35 kb 0;^o^ = 50°C. 
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Ta6jiHU.bi jiJiHTejibHO flonycTHMbix tokob cocraBJieHbi oflHorol 

Ka6eJiH, npoJi05KeHHOro b seMJie npa TøMnepaType no^Bbi 15°C7 a TaKJKej 
fljiH Ka6eJiH, npojioæeHHOro ea OTKpuTOM BOSAyxe npn T^nepaTypeJ 
BOsjiyxa 25°C. 

JIjih flpyrHX ycJiOBHH npOKJiaAKH Ka6ejieH Heo6xoAHM(A yqHTbiBaxbj 
nonpaBOMHue K094)4)HU.HeHTH Ha BøJiHHHHy AAiixeJibHO ^onycxHMoroj 
xoKa, X. e. 

= I^^^k,ku / (230)1 


TAG ' 
I ROn 


AOnycxHMOe sHaqeHHe A.nHxejibHOro xoKa g Kadejinx c yne-j 
XOM BCeX nOnpaBOHHblX K09(J)(J)HH,HeHX0B; / 

- A.nHxeJibHO AonycxHMbiH xok no xa6jiHu.p; 

■ nonpaBOHHbiH K09(|)4)Hu.HeHX Ha HHCJio pafioxarouiHx Kadejien, 


jieHcamHx pHAOM b seMjie; 


HOHBb! HJIH 


kf — HonpaBOHHbiH K094)4)HH.HeHX Ha xeMnepaxypy 
BOSAyxa. I 

nonpaBOHHbie K03(|x|>HH.HeHxbi Ha HHCJio paåoxåroraHx Ka6ejieH (ki), 
jieHcamHx pHAOM b aeMJie, h na xeMnepaxypy BOSAyxa hjih nOHBbi (fe,) 
Moryx 6bixb onpeieJieHbi no xa6ji. 21, 22. 

TadAui^a 21 

flonpaBoqHbie Koa^i^rauHeHTbi na mhcjio paSoxaiomHX KaSeJieft, 
aeJKamHx paaoM b sewjie (ki) 


PaccTOHHHe Me3K,^^y 
Kade^HMH, ÅIM 

1 ^Hcjio KaSejieft 

1 ^ 

1 ^ i 

3 , 

4 1 

5 

6 

100 

1,00 

0,90 

0,85 

0,80 

0,78 

0,75 

200 

1,00 

0,92 

0,87 

0,84 

0,82 

0,81 

300 

1,00 

0,93 

0,90 

0,87 

0,86 

0,85 


Ta6Aui{a 22 


flonpaBOHHbie Kos^iitiHHHeHTbi Ha xeMnepaxypy Boaayxa h noMBw 
(kf), oxjiHqaMmyioca cooxBexcxBeHHO ox 25°C hjih 15°C 


PacqeT- 

HaH 

TeMne- 

paxypa 

cpeAU, 

n 

^aKTHHecKaH xeivinepaTypa cpe,nH, ®C 

■ 

0 

+5 

+10 

+15 






+45 

+50 

15 

■ 

1,14 

1.11 

1,08 

1,04 

1,0 

0,96 

0,92 

0,88 

0,83 

0,78 

0,73 

0,68 

25 


1,24 

mm 

1,17 

1,13 

1,09 

0,04 

1,0 

0,95 

Proii 

0,85 

0,80 

0,74 

25 

Mil 

1,29 

1,24 


1,15 

1,11 

1,05 

1,0 

0,94 

0,88 

0,81 

0,74 

0,67 

15 


1,18 

1,14 

1,1 

1,05 

1,0 

0,95 

0,89 

0,84 

0,77 

0,71 

0,63 

0,55 

25 

65 

1,32 

1,27 

1,22 

1,17 

1,12 

1,06 


0,94 

0,87 

0,79 

0,71 

0,61 

15 


1,20 

1,15 

1,12 

1,06 

1.0 

0,94 

0,88 

0,82 

0,75 

0,67 

0,57 

0,47 

25 

Ml 

1,36 

1,31 

1,25 

1,20 

1,13 

1,07 

1,0 

0,93 

0,85 

0,76 

0,66 

0,54 

15 


1,22 

1,17 

1,12 

1,07 

1,0 

0,93 

0,86 

0,79 

0,71 


niei] 

0,36 

25 

55 

1,41 

1,35 

1,29 

1,23 

1,15 

1,08 

1,0 

0,91 

0,82 


IiIbrI 

EED 

15 


1,25 

mm 

1,14 

■sa 

1,0 

0,93 

0,84 

0,76 

0,66 


PlRfl 

- 


























































Ka6eW oTxoflamHX jihhhh k norpedHTejiHM npoKjiaflbiBarorcH b 
seMJie B ^aHineHx. Ka6ejiH reHepaxopubix, TpaHC(J)opMaTopHbix ueneii, 
pacnpeaejiHxeJibHbix ycxpoScxB h k flBHråxeJiHM co6cxBeHHbix Hyxva 
oSbi^iHO HMerox HeåoJibiuyio flJiHHy h npoKJiaflbiBaioxca b Ka6ejibHbix 
KBHajiax, xyxinejiHx a oxxpbixbix luaxxax, noaxoMy Bbi6op hx npOHS- 
BOflHXca no ^cjiOBHaM A^HxejibHoro narpeBa, kbk ajih Ka6ejieH, npo- 
jio5KeHHbix Ha \ oxKpbixoM BOBAyxe. jXjir Ka6ejieS, npoKjiaABiBaeMbix b 
KO xejibHOM H xyp6HHHOM uexax k MexannsMaM co6cXBeHHbix HyxvA, 
CJieAyex ynnxHBgxb HaHBUCinyio xeivinepaxypy sosAyxa. 

OocJie Bbi6opa KaøeJiH no HOMnnajibHOMy xoKy n HanpanvenHio ne- 
d6xoahmo yxoHHHXb Bbi6op no OKOHOMnnecKOH nJioxnocxH xoKa, oco- 
6eHHO A'Jifl Ka6eJieH 6oJibmoS a^hh. 

SKOHOMHHCCKoe ceneHHe Ka6ejiH onpeAeJiaexca oxHomeHHeM 

( 231 ) 

f /s 

FAe /pa6 — pa6oHHH xoK npHCoeAHHeHHH, a; 

ja — oKOHOMHnecKaa nAOXHOcxb xoKa, a/MM^. 

BeJIHHHHbl OKOHOMHneCKOS nJIOXHOCXH XOKa B SaBHCHMOCXH OX rOAO- 
Boro nncJia nacoB HcnojibsoBanna MaKCHMaAbHbix narpysoK xoKOBeAy- 
iii,Hx nacxen npHseAeHbi b xa 6 ji. 23 . 

Ta6Autia 23 

SKOHOMHqecKasi njiOTHOCTb roKa (a^MM^) 
B SaBHCHMOCTH OT TOflOBOrO MHCJla 
•lacoB HcnojibsoBaHHSi MaKCHMaJibHux HarpysoK 
TOKOBcjiymHx qacTeii 



npO^OJIJKHTeJIbHOCTb HCnOJIbSOBaHHH 
MaKCHMyMa HarpysKH, nac. 

HaHMeHOBaHHe npOBOflHHKOB 

cBbime 

I 000 AO 3000 

CBHlUe 

3000 AO 5000 

CBbime 

5000 AO 8700 

Ka6ejiH c 6yMa3iH0H msojihiihch h Me;^HbiMH 
JKHJiaMH. 

3,0 

2,5 

2,0 

Ka6ejiH c 6yMa3KHOH nsoJiHiiHefl h ajiioMHHHe- 
BblMH JKHJiaMH. 

1,6 

1,4 

1,2 

Ka6ejiH c pesHHOBOH msojihiihch h Me;^HU- 
MH JKHJiaMH. 

3,5 

3,1 

2,7 


Ecah ceneHHe Ka6eJiH Bbi6Hpajiocb no ycAOBHHM AJinxeAbHO Aony- 
cxHMoro xoKa h no oKonoMnnecKoS ojioxhocxh xoKa, xo npnHHMarox 
cenenne, cooxBexcxByioin,ee 6ojibuieMy hb xokob. 

npOBepKa Bbi6paHHbix Ka6ejieH Ha xepMHnecKyro 
yCXOHHHBOCXb npH KOpOXKHX SaMblKaHHHX. Ka6ejlH, Bbl- 
épaHHbie no ycjiOBHHM A^TeJibHO AonycxHMOro xoKa h OKOHOMHnecKOH 
nJIOXHOCXH xoKa c ynexoM nepenncJieHHbix ycjiosnå, npoBepaioxcH na 
xepMHnecKyio ycxoSnnBocxb npn KopoxKnx saMbiKaHHHx. 3xa npoBCp- 
Ka CBOAHXCH K onpeAeJieHHK) KpaxKOBpeMeHHofl xeMnepaxypu 6«. paco, 
BblBblBaCMOH HarpeBOM XOKaMH KOpOXKOrO SaMbIKaHHH. 
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PaOTeTHaa TeMnepatypa narpesa KaøeJia cpasHHBaeTca c/npe^ejib- 
Ho flonycTHMOH ØR.flon. Kafiejib 6yAeT repMHqecKH ycTofl^HB/ ecjiH 

ØK. pac>i ØK. ;ton* I (232) 

BeJiHqHHbi KpaTKOBpeiweHHbix AonycTHMHX TeMnepatypa opnaeAeHu 
na cTp. 106. 7 

TeMnepatypa narpena icaSeJiH TOKaMH KopoTKoro saMbiKaHna onpe- 
AeJinetca no napaMetpy n pnc. 34. / 


/1k = /!„ + j (233) 

, / 

rAe/„ — pacnetHoe ananenne ycTanoBHBineroca toKa KopotKoro sa- 

MbixaHna, a; 

^ 4 , — 4)HKTHBHoe BpeMa, ceK. (cm. § 22); 

5 — rionepennoe cenenne KafieJien, 

An — napaMetp, onpej!,eJiaeMbTH no KpnBon (cm. pHc. 34) npn tcm- 
nepatype KafieJia ao MOMenta KOpoTKoro saMHKaHna 6„. 
TeMnepatypa xaSejia ao Hactynjienna pexvHMa KopotKoro aaMbiKa- 
Hna 6„ aaBHCHt' ot ero narpysKH n onpeAeJiaetca no $opMyjie 


ØH - Øfl 4" (ØH. flOn 



(234) 


FAe Øø —pacnetnaa TeMnepatypa oicpyHcaromen cpeApi, pannaa 15 
H 25°C cooTBetcTBeHHO A'Jia KaOejiefl, npojioxvenHbix b 
seMJie H na BOSAyxe; 

. ØH.flon — AOTTeJibHO AonycTHMaH TeMnepatypa xcnjibi Kaøejia npH 
HOMHHaJIbHblX yCJIOBHHX; 

/paSH/flon — COOTBetCTBeHHO AefiCTBHTejIbHblH H A™TeJIbHO AOnyCTHMblS 
TOK HarpysKH a^h Aannoro cenenna KaøeJia. 

OnpeAe.tHB BeJinnnny A^, mojkho onpcAeJintb teMnepatypy 0«. paco 
no KpHBOH (pHC. 34). 

PacTO KaøeJib na TepMHnecKyro yctonnKBOCtb nponeparat cpanne- 
nneM neofixoAHMOro MHHHMajibnoro cenenna, cooTBetcTByromero Aan- 
HOMy TOKy KopoTKoro saMbiKanna (Smhh), c cenenneM S, BbiOpannbiM 
no ycjiOBHio A^nuTeJibno AonyctHMOro toKa n sKOHOMnnecKOH njiotnoc- 
TH TOKa. Ecjin Smhh < 5, to KaøeJib OyAet TepMnnecKH yctonanB. 

ZlJia onpeAeJienna Smhh neoøxoAHMO b 4>opMyjiy (133) BMecto napa- 
Metpa An noActaBHTb Bennnnny 4^on, Kotopaa onpeACJiaetca no Kpn- 
BOH (pnc. 34) npH teMnepatype »njibi Kaøejia, paBHofi npeACJiBno 
AonycTHMOH 0«. non. TorAa 



ripumep 14. Bu6paTb o6opyflOBaHHe noTpe6nTeJibCKoro npHCoeflHneHHH MomnocTbrø 
PjjaKc = ^^00 ^ ^ nHxarømerocH ox uihh renepaxopHoro nanpHHceHHS! 

i0,5 Ke H onpeaeJiHXb tokh h Momnocxb KopoxKoro saMbiKaHiiH aa Bb!6paHHbiM 
peaKTopOM, a xaKSKe cxoHMOcxb foaobux noxepb ajieKXposHeprHH b peaKxopax 10 
oxxoAHmHx jiHHHØ xaKoH >Ke MoipHocxH. PesyjibXHpyrømee oxHOCHxeAbHoe conpoxHB- 
jienne CHcreMU ao tobkh KopoxKoro saMUKaHHH na lUHHax, npaaeAeKHoe k OasHCHofi 
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: 380 a. 


MomHocTri^Sg = 100 Mea, pes. c =0,22; 6a3HCHoe HanpHHceHHe {/g =10,5 «e; ho- 
MHnajibHaa MOmHOCTb BceS cHCTeMb! = 825 Afffa; BpeMH aeflcTBHH peJieftHoft 
samHTb! 4 = 2 ceK; ceOecTOHMOcTb sjieKTposHeprHH paBna 0,8 KonlKem-H', rorøBoe 

MHCJTO qacoB HcnojTbaoBaHHH = 5000 lac. 

BbiOop jTHHeftHoro peaKTopa k a*6'*e ji b h o r o npHcoeflHneHHH 
H a n p H Hc e H H e M 10 /ce. MaKCKMajibHbifl paOoitHø tok KaOeJibnoro npHCoeflHHeHHsr 
P 5500 

i; cos cp 1,73. 10,5.0,8' 

PeaKTHBHoe conpoxHBjieHHe peaKxopa b penn npacoerøHeHrø npepycMcxpenO’ 
XaKHM, MXoOu B yCJTOBHHX KOpOXKOXO SaMUKaHHH HafleXHO paOoXajT, HanpHMep, Bbl- 
K.'HO'jaxejTb BMr-133-I c oxK,iiio>jaeMOH MOipHOcxbio = 200 Mea. , 

npH aXOM BejTHMHHa OXHOCHXejTbHOrO COnpOXHBJieHHH AO Mecxa KOpOTKOrO SaMU- 
KaHHP 

■ _ 

OxHocHxeJibHoe OasHCHoe conpoxHBjieHHe peaKXopa 

= ^»pes - ^*pe 3 . c = 0.5 - 0,22 = 0,280; 

*P 100 /„ 


HOM 

^6 100 


HOM 

TJ7' 


/a-t/g 1,73 •10,5' 


: 5,5 m. 


Heo6xoAHMoe conpoxHBjieHHe peaKxopa, BupaiKeHHOe b npopenxax, 
0,280. 100 . 0,4. 10,5_2^^^„^^ 


P% ■ 


5.5 . 10,0 


BHOnpaeM peaKxop xnna PB-10-400-3 c f7p = 10 ne, /p = 300 a h* 

npoBepHM BbiOpaHHbiH peaKxop Ha xepMHHecKyK) h flHnaMHHeCKyio. 
yCXOHHHBOCXb. 

npHBepeHHoe oxHOCHxejibHoe conpoxHBjienHe peaKxopa 
3% /g t/„oM 0,03.5,5.10 
100 • • (/g - 0,4 . 10,5 - 

PeayjibXHpyrøipee conpoxHBJienHe penn po xohkh KopoxKoro saMUKanHH c yne- 
TOM peaKxopa 

•*-*pe3 = ^»pes.c + ^*p = 0.220 + 0,395 = 0,615. 

Tor^a BeJiHHHHa pacHexHoro oxHOCHxejibHoro conpoxHBjieHHH onpe;iejiHTCfl no (fjopNiyae- 

X ~x — 0 615 — — 5 2 

**pacq — .**pe3 

TaK KaK > 3, xo sHanenHe xokob KopoxKoro saMUKaHHH nocjie peaKxopa 

^^HOM 


r = . 






♦pacq 

825 


/3 . U 1,73 • 10,5 
r = /^ =^ = 8,75 m. 


= 45,5 Ka‘, 


14 » 








CooTBeTCTBeHHO MomHocTb H yuapHoe snaqeHHe TOKa KopoTKoro saMBiKanna 33 
peaKTopoM 

= 2,55 • I" = 2.55 • 8.75 = 22,3 ko; 

5" = /3 • (7 • /" = 1,73 . 10,5 . 8,75 = 158,37 Mea. 

BpeMa fleficTBHa sainHTU npanaTO no ycjioBHK) t^ — 2 ceK.; BpeMH OTKJiroMeHHH 
fiUKJTroMaTejia BMr-i33-I <^=0,2 ceK. 

^pac3 = ^3 + = 2,2 ceK. 

ripH saMUKaHHH 3a peaKTopoM nepHO^HMecKaH cocTaejiaromaa TOKa KopoTKoro 
saMbiKaHHa ne H3MeHaeTca bo epeMeHH (/" = /„), aTO nosBoJiaet npuHHTb 
«= = 22 ceK. no yCJTOBHK) TepMHaecKOfl yCTOHMHBOCTH 


B flEKHOM cjiyMae 8,75 • y^2,2 < 24, t. e. BbiOpaHHufl peaKTop HaflexHuii. 

PeaKTOp flHHaMHMecKH ycTOHMHB, ecjTH >■ /y. B flaHHOM cjiyqae 
«y = 22,3 Ka, T. e. peaKTop ^HHaMHaecKH ycToHMHB. 

norepa nanpaxeHHa b peaKTope npa HopMajibnoM pexHMe 


At/„, 


380 


V/o T 


JJTO MeHbme aonycTHMoro SHaacHHa — 5%. 


26 Ka-, 


PapaHTHHHHe h pacaeTHbie BejTHmHbi CBe^eM b Ta6jiHiiy. 


rapaHTHfiHbie BeJinqHHbi PB-1 0-400-3 

PacneTHwe BejiHHHHU 

^p.HOM = iO Kff 

^^ycT.HOM = 10,5 Ke 

p.HOM = 400 a 

^MaKc = 380 a 


Xpo^ = 2,04% 

'MaKC = 20,4 KU 

I ly = 16,3 Ka 

—2A KO • CeK^^ 

= 8,75 • 2,2 æ-ceK if 


Onpefle.neHHe ctohmocth roflOBHx notepb b peaKTopax. 
ripH saflaHHbix = 5000 aac. h cos <p = 0,8 no KpHBoå, npaBeaenHofl na pnc. 7, 
Haxo.qHM T = 3600 nac. 

noxepH B o.qHOH (fiase (KatyinKe) cocxaBJiaiOT A P = 2,79 Kern (cm. npnjioxe- 
HHe 15). 

Bo BCex peaKTOpax notepn sa ro« coctaBaT 

= 37/ A Px = 3 . 10 2,79 • 3600 = 272 000 Kem-n. 

''p.HOM' \400/ 

Ctohmoctb exeroflHbix notepb b peaKTopax 272 000 • 0,008 = 2170 py6. 

TaKOH pacner Heo6xoAHM npH cpaBHenHH BapnanTOB peaKTHpoBanHa cxeM (.qJia 
pemeHHa Bonpoca o npHMeneHHH HHflHBHflyajibHUx, rpynnoBUx hjth rpynnoBux pac- 
’menjieHHUx peaKTopOB). 

BbiOop BbiKjTioqaTejia npHcoesHHeHHH. Opn BbiOope peaKTopa 
npHCoeflHHeHHa ycxaHOBjieHO, nxo fljTHxejiBHocTb npoxeKaHHa roKa KopoxKoro 3aMU- 
Kanna = 2 + 0,2 = 2,2 ceK. 

npn BbiOope peaKTopa npHHax BUKjTiOHaTeJib BMr-133-I c = 200 Msa. 
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ripoBepsieM BUKJiioqaTejib na TepwHtiecKyio ycTofiaaBocTb npa = t^ — 2,2 ceK. 
8,752 . 2,2 < 202 . 10 KO? • ceK. 


npoBepaew BUKJiiO'iaTejib na flanaMHaecKyio ycToftqHBocTb 
/y = 16,3 na-, = 52 m\ 

rapaHTHHHue h pacaexabie BeJiaiHHU cBe^eM b Ta 6 jiHii,y 


rapaHTHØHbie 

PacqeTHwe sejiHtjHHw 

^nou = 10 «« 

^yCT.HOM ~ 10»5 K8 

^HOM = 600 a 

/MaKc = 380a 

4aKc = 62 Ka 

iy = 16,3 Ka 

•SoTKji.HOM = 200 Msa 

S" = 153,37 Mea 

0 

0 

II 

0 

0 

^ 1 

= 3>75 • 2,2 na^ ■ cbk 


BbiOpaHHUH BUKJiiO'iaTejib Tøna BMr-133-1 oOecneaHT naaeaiHoe OTKJUoqeHiie 
npHcoeflHHeHHB. Jlna aasHoro BuKJUoaaTejiH no Kaiajiory audapaein npHBOfl inna 

nc-10. 

Bu6op jiHHeHHoro h lUHHHoro paabeflHHHTejieft npaco- 
eflHHeHHH c HanpaJKenøeM 10 ks. JlnHeftHuft h uihhhuh paabefliinmejiH 
BuOHpaeM B TOH >Ke nocjieflOBaTejibHOCTH, aio h BbiKJUoqaxejib flannoro npacoe^HHeHHa. 

BuOHpaeM xpexnojnocHUH uihhhuh pasbeflHHHxejib xana PB-10/400 h jiHHeflHuft 
c 3a3eMJiaiom,HMH HOHiaMH XHna PBS-10/400. 

riapaMeipu BuOpanaux pasbeflHHHxejieft yflOBjiexBopjiioT pac’iexHUM ycjiOBHHM. 
PapaHTHHHue h paciieiHue BeJiHUHHu caefleM BxaOjiHuy. 


FapaHTHflHwe seJiHqHHW PB3-10-400 

Pac^eTHbie 

l^HOM= 10 Ke 

^yCT.HOM ~ 

^hom = 400 a 

^MaKc “ 400 a 

'MaKc = 60 ra 

iy = 16,3 Ka 

7^_10 • 10 = 102 . 10 KO.^ • ceK 

l\t^ = 8,752 . 2,2 tu? ■ ceK. 


K BuOpaHHUM paabeflHHHxejiHM BuOHpaeM npHBOfl inna nP-2. 

Bu6op KaOeJiH na OTxoflameft jihhhh. KaOejib npojioHieH b Hop- 
MaJibHOH aeMJiHHOH xpaHuiee npa xeMnepaiype ho’ibu Øq = 10°C. 

no HonpaoiceHUK) KaOejib BuCnpaeTca npn ycJiOBHH hom- S^OMy ycjio- 

EHio cooTBexcTByeT KaOejib Ha HOMHHajibHoe HanpajKenne 10 ne MapKH ACB (ajiio- 
MHHHeBUe >KHJ1U C 6yMa>KHOH npOHHTaHHOH H30JiaUHeH B CBHHUOBOH oSojiOHKe), 
6pOHHpOBaHHbIH flByMa njlOCKHMH CXajlbHUMH JieHTaMH. 

Bu6epeM ceaeHHe xaOejia no SKOHOMunecKou tiAomHocmu moKa. Flpn = 

= 5000 »lac. irpHHHMae.M =1,2 af må?. 

MaKCHMajibHOMy paOoqeMy xoKy cooTBeTCTByex SKOHOMHiecKoe 

ceaeHHe KaOeJia 


uaKc 


380 

YY = 318 M.u^, 
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rio KaTaJiojKHUM flaHHbiM M05KH0 BbiSpaTb flBa KaSeJiJi ceqeHHeM no 3 x \'o^ mm,^ 
c flonycTHMbiM TOKOM I = 2 ■ 275 a = 550 a. 

nonpaaoqHbiH Koa^^HuneBT na xeMnepaTypy nombi (10° C) no TaCji. 22 cocTaa- 
jijieT fe(==l,06. rionpaBOBHbiH K03(j)(5)HUHeHT Ha BHCjio KaOeJieft b xpaHiiiee (flaa) 
npH paccTosHHH Me>Kfly hhmh 100 mm no Ta6ji. 21 cocTaBjineT ft;=0,9. AonycTUMaa 
BarpysKa c yqeTOM nonpasoBBbix K034)$mineBT0B cocTasjiaeT 

^«on = = 1,06.0,9 . 550 = 525 a. 

B flaBHOM cjiynae 

^Aon ^ ^MaKC. 

ripoBepaeM BuOpaBHuft naOejib Ha Barpes tokom KopoTKoro saMbiKanHa. Ha 
panee npHsefleHBbix pacBeroB = 2,2 ceK; = 8,75 ku. OnpeaejiaeM TCMnepaTypy 
siHJi KaOera flo KopoTKoro saMUKaHna 

ØH = % + (e«on-e«) = 10 + (60 -10) ( 1 ^)' = 37= c. 

rio KpHBOH (pHC. 34) aflrøMHHHB HpH 6^ = 37° C 
= 0,35 • 10^. 

OnpeflejiHM napaMeTp 

/IV /8750\2 

+ (xj ^0 = 0>35 • 10^ + j 2,2 = 0,50 • 10*>. 

rio napaMBTpy onpeflejiaeM TeMneparypy >khji npH KopoTKOM aaMWKaBHH 

0^=65° C. MaKCHMa.TbBo ;ionycTHMa5! TeMnepaTypa Rm KaOeaeft c aaiOMHHHeBbiMH 

•XHJiaMH Øjj = 200° C. CJieflOBaTejibHO, 

0 <6 . 

K ^ K..HOn 

IlpHHHMaeM KaOeJiH MapKH ACB-2 X (3 x 150) 

Bbi6op TpaBc^jopMaTopoB roKa na oTxoflHmeH jihbhh. Ha 
OTXOfljnneft jihhhh npeflycMOTpenbi asa TpanopopMaTOpa TOKa, BKJirøqeHHbie no cxeMe 
uenojiHOH 3Be3flbi b ipasbi A h C. Bo BTOpHBByrø u,enb TpaBC(j)opMaTopoB tokb 
BK jiKiqeHbi aMnepMCTpbi h pejie aainHTbi. 

Æaji Bbi6opa TpaBc^opMaTopa noflcnKTbisaeM narpysKy b ^asax A h C b Ta6- 
JIHMHOH $OpMe. 


HaHMeHOBaHHe npH^opoB 

KOJIH^eCTBO 

B 41336 A 

KojiHqeCTBo 
! B (|)a3e C 


H 


AMnepMBTp 3A. 

1 

_ 

1.73 

_ 

Pejie TOKOBoe 3T ... 

1 

1 

0,1 

0,1 

H T O r O. 

2 

1 

1,83 

0,1 


MoiuBOCTb caMOH aarpyJKeBHOH (})a3u S2 = 1,83 ea. 

HOMHHaJlbHblft TOK BTOpHBHOH HeBH /a = 5 a\ COnpOTHBJieHHe nepeXOnHHX KOH- 
TaKTOB r^ = 0,l OM. BbiOnpaeM oflHOBHTKOBbift Tpanc^opMaTop TOKa THna THOOV- 
10-400, KOTopbiH rpH KJiacce tobhocth 1,0 oOecneqHBaeT narpysKy BTOpHBBoft o6- 
. MOTKH S2 = 20 ea. 

OnpeflejiHM conpoTHBJieHHe npoBOflHHKOB, HcnoJibayeMUx am noflKJirøqeHHa 
npuSopoB H samHTu, 


S2-(SnpH6 +Vh) 20-(1,85 + 52. 0,1) 15,65 


5 » 


25 


= 0,625 OM. 


iS2 








CeqeHHe sthx npoBOflOB 


S= •^ = 0,0175^^=1,4 mm \ 
r„p 0,625 

rfle I = 50 M — paccToaHHe ot Mecxa ycraHOBKH TpaHctJjopMaiopoB TOKa flo Mecia 
ycTaHOBKH npHfiopoB; 

p = 0,0175 — fljia MeflH, 

no rOCT npHHHMaeM MeflHHft npoBO^ c S= 1,5 

VcHJiHe, fleilcTByromee na KOJinaaoK HSOJiHTopa TpaHctJjopMaiopa roKa, npH 
paCCTOHHHH MejKfly lUHHaMH pa3JlH«IHbIX (J)a3 a = 400 MM. H paCCTOHHHH OT KOJinaaKa 
HSOJiHTopa TpaHC(popMaTopa TOKa flo 6jiH}Kaftmero onopnoro HSOJiHTopa I = 600 mjh. 
onpeflejiHTCH no tjiopMyjie (227) 

fpac. = 0.5- 1,76. 22,3^ 10-^« 6,6 Ka. 


ripOBepHM Bbl6pa?IHHH TpaHC4)OpMaTOp TOKa Ha flHHaMHtieCKyrø yCTOHHHBOCTii 
TOKaM KOpOTKOrO SaMbIKaHHH 


22,3 fca . , 


225. 


B flaHHOM cjiyqae BunoJiHaeTca ycjiOBHe 

OpoBepHM Bbi6paHHbiH TpaHctJjopMarop xoKa Ha TepMHnecKyrø ycToflqHBOcTb 
= 8,752 • 2,2 = 170 a2 . ceK-, i = (120 • 0,4)2. 1 ^ 2300 a'^ ■ ceK\ 

O^<i¥nour t- 


rapaHTHHHbie H pacneiHue BeJiHHHHbi CBe^eM b Ta 6 JiHi!,y. 


1 

rapaHTHØHbie XnO'Jj-10-600 

PacqexHbie BejiHMHHij 

' ^HOM 

= 10 Kå 

^yCT.HOM ~ 111 

^HOM 

= 400 a 

^MaKc “ ^ 

h 

H-AOn 

= 225 

Wq = 40.0 

‘ AOn 

= 150 K3 

= 6.6 


= 2300 a2 • CeK 

0 

ii 


Bbi6paHHfa!H TpaHc4)opMaTop TOKa odecneiHT paOoTy npHdopos saHjHTu npø,-. 
COefiHHeHHH. 








fAaea cedtmasi 

PEJIEMHAFI SALUMTA M ABTOMATMKA 


§ 41. 3AlHHTbl C PEJ1E nPAMOfO AEMCTBHfl 

B HacTOHmee BpøMH b pejieftHofl samHTe h aBTOMaTHKe uinpoKo 
npaMeBHøTCH onøpaxHBHbift nøpøMøHHbifl tok. Opn btom SHaqnTøJibHO 
ynpomaroxcH BTopnqHbiø uønn sjiøKTpnqøcKHX coøahhøhhh, noBbimaøTca 
HaflØJKHOCTb pa6oTbI SamHTHblX yCTpOHCTB H aBTOMaTHKH, a TaKJKØ 
yMøHbuiaroTCH KanHTajibHUø h sKcnjiyaTauHOHHbiø saTpaTbi. 

COBpøMØHHbIØ pøjlø npHMOrO ^.ØHCTBHH TKOa KAM HMØK)T OqøHb 
npocTyro cxøMy BKJiroqøHHH h npHMøHHroTCH, b ochobhom, b cøthx hb- 
npajKøHHøM 6 — 10 Ke, b KOTopbix norpøuiHOCTb hx no BpøMøHH cocraB- 
JTHØT +0,2 CØK. PøJIØ npHMOrO flØHCTBHH BOCJIØOTHX BbinyCKOB THna 
PTM H PIB HMØK)T norpøuiHOCTb B BHfløpiKKØ BpCMCHH flO +0,3 CCK. 

OcHOBHbie TøXHHqøcKHø flaHHbic pejie npHMoro fleft- 
c T B H H. Pejie MaKCHMajibHoro tokb PTM MrHOBCHHoe h pene Tnna 
PTB c BbI.Hep}KKOH BpCMCHH BbinyCKaK)TCH KOMnjIØKTHO c npHBOflaMH. 
HøflOCTaTKOM 9THX pØJIØ HBJIHØTCH OoJIbUIOØ nOTpøOjIØHHØ MOIIIHOCTH 
npH cpaOaTbiBaHHH (okojio 50 ea). Tokh cpaSaTbiBaHHH pøryjiHpyroTca 
H3MØHØHHØM qHCJia BHTKOB OT 5 flO 15 fl pØJIØ PTM H OT 5 flO 10 fl 
fljTH pØJIØ PTB (xaSji. 24—28). 

Tadmiiia 24 

VcTasKH TOKa pejie PTM, BCTpaHBaeMoro b npHBoabi [IPBA, AflBr h ym, a 


npHCoe,ii;HHeHHfl j 



riojioiKeHHe 

ujTeKKepa * 



VIII 

Vil 

VI 

V 

IV 

in 

I-II 

5 

7 

9 

11 

13 

15 

1-3 

7.5 

13 

22,5 

41,5 

100. 

— 

1-4 

8 

15 1 

29,5 

71,5 

— 

100 

1-5 

9 

19 

50 

— 

71,5 

41,5 

1—6 

11 

31 

— 

50 

29,5 

22,5 

1-7 

17.5 

— 

31 

19 

15 

13 


ripHBefleHO Ha pac. 58. 
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TaSjiuqa 25 


ycTaBKH ToKa péJie PTM, scTpaHBaeMoro b npHBoaM 

nr-10, nrM-io, nPA-io, npAM-io h dpba, a 


npHCOeAHHeHHH j 

nojioJKeHHe niTøKKepa * 

VIII 

VII 

VI 

V 

IV 

III 

1 - II 

5 

7 

8 

10 

12.5 

15 

1-3 

7,5 

13 

17 

30 

75 

_ 

1 — 4 

8,5 

16 

22 

50 

— 

75, 

1-5 

10,0 

23,5 

39,5 

— 

50 

30. 

1-6 

13,5 

58,0 

— 

39,5 

22,5 

17 

1-7 

17,5 

— 

58 

23,5 

16 

15 


TadAUiia 26- 


VcTaaKH TOKa cpa6aTMBaHHa peae HT-82B (HT-81B), & 


BbIBOAH A-HH 
npHCOe.n;HHeHHH 

nojioHceHHe mreKKepa * 

IX 

Vin 

VII 

VI 

V 

IV 

1 

1 — II 

4 

5 

6 

7 

8 

9 

10 

1-3 

6,7 

10 

15 

23,5 

40 

88 

— 

1-4 

7,2 

11,2 

18,0 

32 

75 

— 

88 

1-5 

8,0 

16,3 

23,8 

55,5 

— 

75 

40 

1-6 

9,3 

17,5 

41,7 

— 

55,5 

32 

23,5 

1 — 7 

12 

30 

— 

41,7 

- 23,8 

18 

15 

1-8 

20,0 

— 

30 

i 17,5 

1 

j 13,3 

11,2 

10 


Ta6Aui{a 27 


ycxaBKH TOKa cpa6aTUBaHHa pejie HT-82B/2, MT-81B/2 


Bhboah A-nji 

npHCoeAHHeHHH 

nojioxeHHe mreKKepa • 

IX 

VIII 

VII 

VI 

V 

IV 

III 

1-11 

2 

2,5 

' 3,0 

3,5 

4,0 

4,5 

5,0 

1-3 

3,3 

5,0 

7,5 

11,5 

20,0 

45,5 

— 

1 — 4 

3,6 

5,6 

9.0 

15,5 

35,7 

— 

45,5 

1 — 5 

4,0 

6,7 

12,0 

27,3 

— 

35,7 

20,0 

1 — 6 

4,7 

8,8 

21,5 

— 

27,3 

15,5 

11,5 

1 — 7 

60,0 

15,0 

— 

21,5 

12,0 

■ 9,0 

7,5 

1 — 8 

10,0 

— 

, 15,0 

8,8 

6.7 

5.6 

5,0 


* ripHBeaeHO Ha pHc. 58. 
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TaSAuqa 28 


VcTasKH TOKa cpa6aTbiBaHHH peJie PTB, a 


BKBOftbr AJis 

npHcoeAHHeØH^ 



rioJiOJKeHHe 

mTCKKepa * 



Vin 

yii 

VI 

V 

IV j 

I III 

1 —II 

5 

6 

7 

8 

9 

10 

1-3 

10 

15 

23 

39,5 

88 


1 — 4 

II 

18 

31 

71,5 

— 

88 

1 — 5 

13,5 

24 

55,5 

— 

71,5 

39,5 

1-6 

17,5 

43 

— 

55,5 

31 

23 

1 — 7 


— 

43 


18 

15 


yKasaHHbie npeflejibi tokob cpa6aTbiBaHHH mojkho pacmnpHTb nepe- 
COeflHHØHHeM BHTKOB, KOTOpblØ OnpØflØJIHIOTCH H3 (J)OpMyJIbl 


= (236) 

rflø /c. p. mhh = 5 a — MHHHMajIbHblH TDK CpaSaTbIBaHHH pøJIø; 

— oTHouiøHHø nojiHoro qHcjia bhtkob o 6 motkh pøjiø k 

CO 

^HCJiy BHTKOB, COOTBeTCTByiOmHX JiaHHblM OTnafi- 

KaM (cm. pHC. 58 H Ta 6 ji. 51—55). 

Pejie THna PTB hmøk)T orpaHHqøHHO-saBHCHMyro xapaKTcpncTiiKy 
BbWepJKKH BpCMCHH, KOTOpaH peryjIHpyCTCH B HCSaBHCHMOH ^aCTH OT 
o flO 4 CCK. (pHC. 59). HCflOCTaTKOM 
pejie HBJIHCTCH CpaBHHTØJIbHO HH 3 KHH 
KOacjjcjjHIIHeHT BOSBpaTa. 

OCHOBHbie TCXHHtlØCKHe 
jtaHHbiø pejiø MHHHMajibHoro 
HanpHJKCHHH H SJIØKTpOMar- 
HHTOB o T K JI K)q e H H H. XlaHHbie pø- 
JIØ MHHHMaJIbHOrO HanpHJKCHHH THna 


Phc. 58, CxeMa peryJiHpoaaHHH roKa cpa- Phc. 59. XapaKiepHCTHRa euflepHiKH 
éaTbiaaHHH peJie HSMeHeHHeM qacjia aniKoa. apeMena pejie lana PTB. 

PH; noTpedJiHøMan MOiHHocTb — 30 ea; HOMHHaJibHbie HanpajKCHHH—■ 
100; 127; 220 h 380 e; HanpHiKCHHe cpa6aTbiBaHHH — 35—65% ot 
HOMHH aJibHoro, c o6H3aTejibHbiM cpaOaTbiBaHHøM npH HanpnjKøHHH hhjkø 
35% OT HOMHHajIbHOrO. 

* ripaaeaeHO na pac. 58, 


primrrrinrnrT^ 

^yH ^Yl 


■E ti 


T r r T r r 



,56 





ripH HanpHjKCHHH 85 % OT HOMHHajibHoro H Bbime o 6 ecnetiHBaeTC 5 i 
HaflejKHoe yflepjKHBaHHø pejie. BpøMH cpadaxbiBaHHH pøjiø-— 0,1 cøk. 

XapaKTøpHCTHKa ajiøKTpOMarHHxa oxKJiroqøHHH h BKjiroqøHHH xana 
3H c nHxaHHøM ox HøaaBHCHMoro HCxoqHHKa HanpaacøHHH CBøfløHa b 
xaOji. 29 H 30 . 

Ta6Auu,a 29 


XapaKiepHCTHKa sjieKTpOMarHHxa 0TKjirø4eHHfl rana 9H c nHxaHHeM 
OT HeaaBHCHMoro HCT04HHKa HanpajKeHHfl 


npHBO;i 

Poa 

TOKa 

HOMHHaJIb- 
Hoe Hanpji- 
JKeHHe, e 

OoTpeSjiseMaji MOiu;- 
1 HOCTb 

yCTaKOBHBIHHftCJI 
TOK, a 

ConpOTHB- 
Jienne R, 

OM 

npH saTOp-, 
MO^KeHHOMl 
cepAe^HH- j 
Ke, ea \ 

npH BTS- 
iiyTOM j 
cep^e^HH- 1 
KC, ea 1 

npH saTop- 
MOJKeHHOM 
|cep;ieqHHKe 

npH BTHHy- 
TOM cep- 
;^e^HHKe 

nPA-IO; 
nPBA; 
nPA (M)-IO 

rioCTOHH' 

HblH 

24 

48 

110 

220 

120 

121 

138 

154 

- 

5 

2,52 ’ 

1,25 

0,7 

— ; 

4,8 

19 

87 

311,0 

nr-10; 

nrM-10 

riepeMeH- 

HblH 

110 

127 

220 

380 

341 

440 

473 

312 

130 

210 

175 

206 

3,1 

3,45 

2,12 

0,82 

1,3 

1,66 ^ 
0,8 

0,55 

18 

18 

59,5 

210 

nPA-12 

Hoctoeh- 

HblH 

24 

48 

110 

220 

160 

230 

320 

330 

- 

6.5 
. 4,7 

2,9 

1.5 


- 


riepeMeH- 

HblH 

110 

127 1 

220 

XapaKTi 

600 

600 

600 

SpHCTHKH S 

! 

•jieKTpOMar 

4.6 

4,0 

2.7 

HHTOB BKJll 

Ta6. 

fOqCHHJI c 

mi{a 80 

nHTaHHCM 


OT HeaaBHCHMOro acTOWHHKa 





yCTaHOBHBIIIHfiCJI i 


POA TOKa 

HoMHuajibHoe 

rioTpeSjiHeMaH 

TOK npH HOMH- 

OMHMecKoe conpo- 

rianpH^KeHHe, e 

MOlIiHOCTbj ea 

HajibHOM HanpH- 

THBJieHHe, OM 




jKeHHH, a 



24 

156 

6,5 

1 

3,7 + 0,3% 

noCTOHHHUH 

48 ! 

110 

312 

319 

6,5 

2,9 

7,45 + 8o/„ 

38,9 + 80% 


120 

308 

1,4 

165 + 8% 

nepeMeHHbiH 

127 

220 

952 

814 

7,5 

3,7 

5,3 + 5% 

9,5 + 5% . 


ripHMeqaHHe. Hanpa>KeHne cpa6aTi>iBaHHa — 65—120% ot HOMHiiajibHoro. 
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PacqøT aaiuHT c HcnojibSOBaHHøM pøjiø npHAioro 
fløHCTBHH. B flaHHOM cjiyqaø paccMOTpøHU MaKCHMajibHaa TOKOBaa 
samHTa H OTCøqKa, BHnoJiHøHHHø c pøjiø npHMoro aøhctbhh. 

XtaHHbiø saiuHTbi pacøqHTbiBaroTCH b cjiøjiyromøH noc;iøjloBaTø.nb- 
HOCTH: 

1) onpøflø;iHK)TCH TOKH cpa6aTbiBaHHH saiuHT; 

2) npOBØpHØTCH qyBCTBHTØJIbHOCTb npH paøqØTHblX BH^aX KOpOT- 
Koro saMbiKaHHH; 

3) BbiSHparoTCH ycTaBKH pøjiø; 

4) yctaHaBJiHBaøTCH HarpysKa Ha TpaHc4)opMaTopbi TOKa b paøqer- 
HblX yCJIOBHHX c yqøTOM HaCbimøHHH MarHHTHblX CHCTØM pøjiø; 

5) cpaBHHBaøTCH fløHCTBHTøjibHaa HarpysKa Ha TpaHccjjopMaTopbi 
TOKa c AonycTHMOH (npH paøqøTHoft KpaTHocTH nøpBHqHoro TOKa no 
KpHBOH 10%-HOH HOrpømHOCTH TpaHCcjjOpMaTOpOB TOKa). 

ripH Bbl6opØ TOKOB CpadaTbIBaHHH saiHHT pøKOMØHflyøTCH nojlbso- 
BaTbCH K03(|)(|)HIiHØHT0M HaflØ>KHOCTH (^h) H K03(|)(|)HHHØHT0M BOSBpaTa 
(^b)-^h= 1>2—'flJIH MaKCHMa.JIbHOH TOKOBOH SamHTbl C PIB, = 
= 2,0 — a,JIH TOKOBOH OTCøqKH C PTM H = 0,7 — pØ,JIØ MaKCH- 
Ma,JIbHOrO TOKa PTB H MT c BbWøpjKKOH BpØMØHH. 

§ 42. 3AU4MTA BblCOKOBOJlbTHblX ACMHXPOHHblX ABMrATEJlEf) 
c MCnOJIbBOBAHMEM PEJIE BPAMOrO AEkICTBMfl 

BbICOKOBOJIbTHblX aCHHXpOHHblX flBHraTØ,JIØH HpØflyCMOTpØHbl 
CJiøAyroiuHø BHAU samHT: 

1) TOKOBaH OTCøqKa OT MØ>KJiy4)a3HbIX K. 3; 

2) saiUHTa OT nØpørpysKH c BblJJøpjKKOH BpØMØHH Ha OTKJIrøqøHHØ 

H,JIH Ha CHrHa,Ji flBHraTø,jiøH, noflBøpJKøHHbix nøpørpysKaM); 

3) sainHTa OT oflHocjsasHbix saMbiKaHHH Ha 3øM,Jira (c aøhctbhøm Ha 
OTKcJHOqøHHØ, ØCJIH ØMKOCTHUH TOK SaMbiKaHHH Ha 30M,JH0 paBØH H,JIH 
npøBbimaøT 10 a); 

4) SaiUHTa MHHHMa,JIbHOrO HanpHJKØHHH c BbIflØpJKKOH BpØMØHH, 
fløHCTByroiuaH Ha oTKJiroqøHHø høotbøtctbøhhmx flBHraTø,JiøH (ji,jih o6- 
jiørqøHHH yøjioBHH caMOsanycKa otbøtctbøhhux .nBHraTø,jiøH). 

ToKOBaH OTCøqKa ot MOKflycjiaSHblX K. 3. BWnOJIHHØTCH B pØJIØ 
MaKCHMajibHoro TOKa THna PTM h,jih MT-82B. 3aiii,HTa ot ncperpysoK 
BbinojiHHøTCH c pøJiø MaKCHMa,JibHoro TOKa THna PTB. 

SaiUHTa OT oflHOcjiasHbix saMbmaHHH Ha scMcJIio ocyiii,ecTB,jiHeTCH 
pe,Jie KOCBeHHoro flCHCTBHH THna 3T-521/0,2 h TpanccjiopMaTopaMH 
TOKa HyjiøBOH noc,JiefloBaTe,JibHocTH THna T3 h,jih T3P. 

SaiHHTy MHHHMa,JIbHOro HanpHJKCHHH pCKOMØHflyøTCH BbinOJIHHTb c 
pe,JIØ KOCBCHHOro flCHCTBHH H OTKJIiOqaiOIII,HMH KaTyiUKaMH THna 3H 
(pHC. 60). 

OnepaTHBHbie iiønn mojkho nHTaTb h,jih ot TpaHCcjiopMaTopOB HanpHJKø- 
HHH COCØflHHX CeKUHH, H.JIH OT sapHOTOTO KOHflØHCaTOpHOrO yCTpOHCTBa. 

PcKOMøHflyioTCH c,Jie.nyioiii,Hø BapHaHTbi cxcM 3ain,HTbJ jiBHraTejieH: 

a) c pøJiø PTM H PTB, BK.TioqøHHbiMH Ha pasHocTb (JiasHbix tokob 
(pHc. 61); 
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6 ) c pejie PTM h PiT-82B, BKjiro'ieHHbiMH na paanocTb {Jjaanwx to- 
KOB (pHc. 62); 

b) c pejie PTM, BKjiro'ieHHbiM na (JjaaHbm tok h pejie MT-82B, 
BKJirøqeHHbiM Ha paanocTb 4 )a 3 Hbix tokob (pHC. 63); 

r) c peJie PTM, BKjiioqeHHbiMH na 4)a3Hbie tokh h pejie PTB, bkjho- 
qeHHbiMH Ha pasHOCTb (jjasHbix tokob (pHC. 64); 



Phc. 60. CxeMa samniH c pejie MHHHMajibnoro HanpaHienHa npH nHTanHH onepa- 

THBHHx aeneft: 

SH-528/160 — peJie HanpajKeHBa; MKy'48 — npoMe!KyTo>iHue peae; 9B-2I4 Han 9B-234 —pejie 

BpeMeHH; 3C-21 —yKasaTejibnoe pe,ne. 


a) c pejie PTM, BKJiroqøHHbiMH na pasHocTb (basHbix tokob 
(phc. 61 ); 

e) c pejie PTM, BKjiioqeHHbiMH Ha 4)a3Hbie tokh (pnc. 64). 

Tokh cpaSaTtiBaHHH pejie. Tokh cpaSaTbiBaHHH pejie toko- 
BOH OTceqKH (PTM) h MaKCHMajibHofl tokoboh 3aui,HTU (PTB) onpe- 
AejiaroTCH cooTBeTcTBCHHO no 4)opMyjiaM: 


ic. p PTM — knkcn ; 

b" b I 

j 'hom. ab 

4.pPTB = -j^-^ 


( 237 ) 
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rjie /hom. AB — HOMHHa.ribHbiH TOK røHraxejiH; 

■^nycK ^ ^HOM. ;i;b pacqeTHbiH nycKOBOH tok jiEHrarejiH npH UuomI 
k'a = 2 H kl, — 2 —KOacJxJjHUHeHTbl HaflejKHOCTH; 

‘ fecx = 1^3 — K034)4)HD,HeHT CXØMbl 3aiII,HTbi; 

fee = 0,7 — pacqeTHbiH K03(|x|)HD,HeHT BOSBpara pejie PTB; 

_ jTO^jr^ — K03(}x})HD,HeHT TpaHC(|)OpMaD,HH XpaHCcJjOpMaTOpOB 

xoKa. 

Tokh cpaOaxbiBaHHH pejie PTM h PTB mojkho onpeaejiHXb b sa-' 
BHCHMOCXH OX OXHOUieUBH ■ nO KpUBHM Ha pHC. 65, 66, 67. 

’ * HOM.T.T 

06 hhho xpaHc4)OpMaxopH xoKa BbiOnpafoxcH no noMHHajibHOMy xoKy 
flBnÆxejiH, a b HøKOxopbix cJiynaHx no ycjiOBHro flHHaMnnecKOH yc- 
XOHHHBOCXH, n03X0My B paCHØXaX H Ha KpHBHX SHaqøHHH OXHOmøHHH 

_ /A 1 t \ ^HOM, ab 

npHHHMaroxcH b npøfløjiax (0,1—1) 

■* HOM. T. T 

ripoBøpKa qyBCXBHXøJibHocxH pøjiø. riOcJibsyacb Bbipa- 
hcøhhøm xoKa cpa6axHBaHHH pøJiø xokoboh oxcøhkh (ic. p ptm), mo>kho 
yCXanOBHXb KpHXØpHH flJIH BblOopa CXØMH BKJiroqØHHH pØJIØ XOKOBOH 
OXCØqKH no yCJIOBHSO qyBCXBHXØJIbHOCXH, X. 0. 




2k^k„k^^k^ 

1/3 


(238) 


rflø Ik! mhh — MHHHMaJIbHHH XOK XpØXcJjaSHOXO K. 3. B MØCXØ yCXBHOB- 
KH 3aiii,HXbi; 

feq — K03(}x})HU,HØHX qyBCXBHXØ,JIbHOCXH XOKOBOH OXCØHKH O pH 
JlByX^aSHOM K. 3. B MaKCHMajIbHOM pØJKHMØ. 
TyBCXBHXØJIbHOCXb OXCØHKH flOCXaXOHHa npH fe, > 2, a 3T0 M05KØX 
/{*>) 

6b!Xb npH ycjioBHH : > 23 (^jih CXØMbl BKJiroqøHHH pøJiø Ha (|)a3- 

^ HOM. ,n;B 

4'’mh 

HbIØ XOKH) H j- > 40 (flJIH CXØMbl BKJIrøqØHHH pøjiø Ha paSHOCXb 

^HOM. ab 

cjjasHbix xokob). 

Bbi6op ycxaBOK pøjiø. YcxaBKH pøJiø PTM h PTB BbiOnpa- 
lOTca no xa6,ji. 24—28 nocjiø onpøfløJiøHHH xokob cpaOaxbiBaHH'Si 
(4 PTM H /cPTb) HJIH nO KpHBHM (pHC. 65, 66, 67). 

YcxaBKH -xoKa cpaOaTbiBaHHH pøjiø npn HcnojibsoBaHHH BbiBOflOB 
III — VIII (pHC. 58) flJiH npHCOøflHHøHHH, oxjiHHaroinørocH OX I—II, 
M05KH0 yCXaHOBHXb OO BbIpajKØHHfO (238). 

ripoBøpKa xpaHCcJjopMaxopOB xoKa no flonycxH^ 
MbiM HarpysKaM. FIo flonycxHMbiM narpysKaM paccMaxpHBaøMbiø cxø- 
Mbi sainHX MOJKHO pasfløJiHXb Ha flBø rpynnbi: c pøJiø PTM, BKJironøH- 
HblMH Ha cjjaSHblØ XOKH, H C pØJIØ PTM, BKJIrøqøHHblMH HH paSHOCXb 
4)a3HbIX XOKOB. 
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Phc. 61. CxeMa sainHTbi acHHxpoHHUX 
jlBHraTejiefl c HcnojibsoBaHHeM peJie 
npHMoro .aeflcTBHH, noÆKJirøeHHoro na 
paSHOCTb l|)a3HbIX TOKOB. 



P^c. 62. Cxexia samuTu acHnxpoHHUX 
flBHraTe.nefi c HcnojibsoBaHHeM pe.ne 
PTM H I'lT-82, BKJiioqeHHbix na pasHocxb 

l|)a3HbiX TOKOB. 




Phc. 63. Cxeiaa 3am,HTbi acHHxpoHHUx jiBHra- Phc. 64. Cxeiaa acHHxpoHHUX 
Tejiefl c peJie PTM, BKjiroqeHHbiM Ha i|)a3Hbie jiBHraTeJieii c HCno.nb30BaHHeM 
TOKH H pejie HT-82, BKJiKweHHbiM Ha pasHocTb pejie npsMoro fleftcTBHH. 

l|)a3HbIX TOKOB. 


c<v> 
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fljiH J 11060 H rpynnbi cxeM sainHT narpysKø Ha TpaHc 4 ) 0 pMaT 0 pBi 
ToKa onpeaejiHiOTCH no (J)opMyjie 

2 h = 2 PTM + 2 PTB, (239) 

r;i,e Zptm — conpoTHBJieHHe pejie tokoboh oTceøKH (PTM) npH tokb 
cpaåaTHBaHHH, onpe^ejuieMoe ho kphbhm (pnc. 65—69); 
2 pTB — conpoTHBJieHHe pejie MaKCHMajibHofl samHTbi (PTB hjih 
HT-82B), onpeflejiaeMoe no tcm »e kphbhm (pnc. 65—67). 



Phc. 65. KpHBbie pjin pacqexa samHTbi npn BK.n[oqeHHH pe.ne PTM h PTB ua paa- 
HocTb (JjasHux TOKOB ji,BHraTe.nefl c HanpsjsKenHeM 3—6 ks: 

flon—;5onycTHMne conpoTHBjieBHa c yaeToii 10%-Hofl norpemnocTø ;5Jia TpaHajjop- 
MaxopoB TOKa c KJiaccoM ToqHocTH H 3; 2jlonycTHMLie conpoTHEJieiiaa peJie. 



Phc. 66„ KpHBue jijih pacqexa samHTbi npH BKJHoneHHH peJie PTM na (JiasHHe tokh 
H pejie PTB na pasHocTb tJ)a3Hbix tokob jxjir jienraTejiH c Hanpa^KenneM 3—6 Ke: 

conpoTHBJieHHs c yqexoM iO%-Hofi norperuHocTH TpanctJJOpMa- 
TopOB TOKa c KJiaccoM ToqHocTH m H 3; ■^ppg. ^pi*^ — flonycTHMbie conpoTHBJieHHH peJie. 

HaflAeHHHe no pacneTHUM kphbhm jieficTBHTejibHHe HarpysKø Ha 
TpaHC(|DOpMaTOpH TOKa CpaBHHBarøTCØ c aonyCTHMHMH (z^on H 4on)* HO 
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HHgeKCbi ogosHa'iaioT Kaacc to^hocth BugpaHHUx TpaaciJiopMaTopOB. 





KpHBHM 10%-HOH norpemHOCTH (pHC. 65—67). Ho .hjih stopo Heo6xo- 
.HHMO onpe^eJiKTb pac^eTHyro KparaocTb (mpacq) BTopnqHoro TOKa Tpanc- 
(JjopMaTopa TOKa c yTCTOM bo3mo>khoh 10%-hoh norpeuiHocTH 


we /b. hom — BTOpHqHHH HOMHHaJIbHblH TOK TpaHC(j)opMaTopa TOKa; 
iyPTM — Bbi6paHHaH ycTaBKa pejie tokoboh otcbukh. 


hUT 



Phc. 67. KpHBbie AJiH pacMexa saiHHTbi npa BKJiKweHHH pejie PTM h HT na pas- 

HocTb i|)a3Hbix TOKOB flJiH .HBHraTeJieft 3 — 6 kb: 

~ conpoTHBæHHa c yqeTOM 10 %-hoh norpemnocTH nJin Tpaoc^op- 
MaxopOB TOKa c KJiaccoM tohhocth h 3; h — conpoTHBJieHHS pe;ie. 



Phc. .68. KpHBbie saBHCHMocTH co- Phc. 69. KpHBbie saBHCHMOCTH hojihbi.x co- 
EpOTHBjieHHH o6motok pejie PTM h npoTHBJieHHH oCmotok peJie PTM h PTB ot 

PTB OT TOKa cpaøaTbiBaHHH. tokob pejie . 11.113 OTBeTBJienHH 5, 7, 10a (KpH¬ 

Bbie, oSosHaneHUbie iiHi|)paMH des uiTpHxa, 
cooTBexcTByioT HHxneMy no.no>KeHHK) cepaen- 
HHKa, CO uiTpHXoM — BepxHeMy), 

BbifipaHHaH BaiAHia øy^et Ha^eHCKOH, ecTiH 

Zh 2jon* (241) 


6 * 
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Hs KpHBHx (pHC. 65—67) BHflHo, ^To sainHTH C peJie PTM, 
PTB H HT-82B mo>kho HcnoJibsoBatb TpaHc(})opMaTopH TOKa c cep- 
;ieqHHK0M KJiaccoB to^hocth «Z1» h «3», ho Bce Hce Heo6xo;i.HMo npo- 
BepHTb qyBCTBHTeJibHOCTb BamHTbi OT neperpysoK, raK KaK HKOrøa 
TOKH Cpa6aTHBaHHJl MOryT OKaSatbCH SHa^HTeJIbHO MeHbUIHMH BOSMOSC- 
HOH ycTaBKH pe^e PTB. 

§ 43. 3AU4HTA PHHHPl HAnPf?)-KEHHEM 3-35 kb C PE.nE 
nPf?MOrO AEHCTBHfl 

B ceTHx 3—35 Ke c oflHocTopoHHHM nHTaHHeM Heo6xoflHMa aaiUH- 
Ta OT Me>K;iy(j)a3Hbix KopoTKHX BaMbiKaHHH; samHTa ot BaMUKaHHii Ha 


BeMJiK) BCJieACTBHe Majibix tokob 3a- 
MbiKaHHH Ha seMjiio pa6oTaeT tojib- 
KO Ha CHTKaJI. 

PeKOMeHjiyiOTCH cjieAyroiHHe Ba- 
pHaHTbi 3am,HT Ha nepeMeHHOM TOKe: 

a) c peJie PTB, BKJirøHeHHbiM Ha 
pasHocTb (j)a3Hbix tokob (pHc. 70); 

6) c pejie PTB, BKJirøqeHHbiM Ha 
4)a3Hbie tokh; 

b) c pejie PTB, BK.TrøqeHHbiMH 
Ha (|)a3Hbie tokh h Ha hx cyMMy; 



Phc. 70. CxeMa samuTbi .bhhhh 35 kb 
c pe/ie npHMoro ;i,eHCTBHH. 


WOIhB 



Phc. 71. CxeMa sainHTU peaKTHpo- 
BaHHUX .HHHHH 6— 10 K3 C HCn0.nb- 
soBanneM pejie npaMoro jieflcTBHH. 


r) c pejie PTM, BKJirøqeHHbiM Ha pasHocTb (j)a3Hbix tokob, h pejie 
PTB, BKJirøqeHHbiM Ha (jjaBHue tokh (pnc. 71); 

il) c pejie PTM h PTB, BKJiroqeHHbiMH Ha (fjasHHe tokh; 
e) c pe.Te PTM, BKjiroqeHHbiM Ha (j)a3Hbie tokh, h pejie PTB, 
BKJiioqeHHbiM Ha pasHocTb (jjasHbix tokob. 
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CHrHa./iH3auHfo saMbiKanftH na seMJim peKOMe^myeTcn BMriojinHTb 
pejie KocBeHHoro AeficxBKfl; onepaxHEHwe uenH CHXHa.xHsauHH peKo- 
MenflyexcH nnxaxb nepeMeHHWM Me>KAy(|3a3HbiM HanpajKeHfieM pr H3Me- 
pHXeJIbHblX TpaHc4}OpMaXOpOB HanpH>KeHHH. 

ABTOMaxnqecKoe noBxopHoe BKJiicqeHHe ocymecxBJiaexcH np« no- 
MouxH MexaHifflecKHx npHBoAOB HjiH peAeØHbix cxeM c nHxaHHeM one- 
paxHBHbiM nepeMeHHbiM tokom. 

SamHTbi jiHHHH c HcnoAbsoBanneM peJie npHMoro AeøcTBHH pac- 
CqHTblBaHDTCH B TOH *6 nOCJieflOBaTeJIbHOCTH, qxo H aamHTbl aCHH- 
xpoHHbix ABnrareJieH. 

OnpeAeJieHHe tokob cpa6aTbiBaHHH. Tok cpa6aTbiBaHHa 
pejie TOKOBoii oTce^KH BH6HpaeTca no ycJioBHio o6ecneqeHHa ceaeK- 

THBHOCTH npH KOpOTKOM 3aMbIKaHHH Ha CMe>KHbIX HpHCOeAHHeHHHX, 
Ha CTopoHe HHSKoro HanpH>KeHHH TpaHC{|)opMaTopoB (na noAcxaHUHHx) 
H Ha CTOpOHe BbICOKOrO HanpH>KeHHH (Ha CTaHIlHHX). 

BeJiH^HHa TOKa cpa6aTbiBaHHH pejie oxceqKH (PTM) 

}{i) 

. A PXM = ÆhÆcx (242) 

“t 


r^e Æh = 2 — K03{|)4)HHHeHT HaAe>KHOCTH OTCTpOHKH 3amHTbi; 

kcx — 1 njin = 1^3 — K03(|)(|)HUHeHT cxeMbi 3am,HTbi np« BKJimeHHH 
pejie cooTBexcTBeHHo na (JiasHue tokh h Ha 
paSHocTb {|)a3Hbix tokob; 

Ik^bkc — MaKCHMaJibHbiH TOK Tpex{|)a3Horo K. 3. B 
KOHIie JIHHHH HAH 33 TpaHC{|)OpMaTOpOM; 
rtx—K03{|)(pHHHeHT TpaHC{|)OpMaHHH TpaHc{|)opMaTo- 
POB TOKa. 

BeJiHqiffla roxa cpadaTbiBanna pejie MaKCHMajibHoø tokoboh 3a-^ 
IHHTbl (PTB) c BbIAep>KKOH BpeMØHH 




tc PTB 


(243) 


r^e Kc—pacHCTHaa KparHocTb Toica narpysKH c yqeroM caMosa 

nycKa ABiirarejieH, OTi-ieceHHaa k /pae.MaKc; 

Æb = 0,7 — KC3{|){|)Hu:HeHT BosBpara peJie; 

7pa6. MaKC — MaKCHMaJIbHblH paéoHHH TOK JIHHHH; 

Æh = 1,2; Æcx = I hjih Æcx = ]/3. 

OnpeAeJieHHe qyBCTBHTeJibHocTH pejie. PeJie mo>kho 
cqHTaxb AocTaTOHHo qyBCTBHTejibHbiM, ecJiH 


/(3) 


/(3) 


Vs 


ÆqÆnÆc 


(244) 


rA,e Vmh — MHHHMajibHbiH TOK Tpe.x{|)a3Horo K. 3. B pacqeTHOH To^Ke; 

Æq=I,5 — Koa^J^HHneBT qyBCTBHTeJibHocTH oTceqKH. 
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MyBCTBHTejibHocTb TOKoBOH OTce^KH (PTM) o6ecne'iHBaeTCB npH 
/(3) /(3) 

> 3,5 (npH BKJifoqeHHH pejie Ha tokh) h ' Ss 6 

^ K. MaKC ^ K. MaKC 

(npH BKjimeHHH pejie Ha pasHocTb (j)a3HHx tokob). 

HacKOJibKo npHroflHa ra hjih APyraa cxeMa BKJirøqeHHH pe.qe 
(PIB) MaKCHMaJIbHOH TOKOBOH SaUlHXbl HO yCJIOBHHM HyBCTBHTejIb- 
HOCTH, MOJKHO Cy;i,HTb HO BbipaJKeHHK) 


/(3) 

K. MriH 

^pa6. MaKC 


KK'^cK. 

kji„ 


(245) 


r;!,e— MHHHMaJibHbiS tok b Mecre ycraHOBKH BaiHHTbi npn rpex- 
4)a3HOM K. 3. B KOHUe SaHtHHtaeMOH 3 ohh; 

— K03C|)(|)HUHeHT, yqilTblBaHDIHHH CHHJKeHHe qyBCTBHTejIbHOCTH 
3am,HTbi npH k. 3. 

BejiHHHHa kxi 3aBHCHT OT cxeMu BKJimeHHH pejie h Momer onpe- 
;i,eJ[HTbCH OTHOUieHHeM -c— . 

^cx 

JX^a cxeM c pejie, BKJirøqeHHbiMH Ha c|)a3Hbie tokh, npH ;i.Byx(j)a3- 
HOM K. 3. B KOHue JiHHHH HJIH 3a TpaHc^opMaTopoM C ppynnoH coe- 

;i,HHeHHH a/a-12 = 

^cx* ^ 

cxeM c pejie, BKJiioqeHHbiMH Ha paanocTb ijiaSHbix tokob, npn 
;i.Byx(|)a3H0M k. 3. B KOHue jihhhh hjih 3a xpaHciJiopMaTOpoM h ;i.,t5i 
cxeM c pejie, BKjiioqeHHbiMH Ha (JiaSHbie tokh, npH ;i,Byx(j)a3Hbix h oh- 
HO(j)a3Hbix K. 3. 3a TpaHcc|)opMaTopaMH c rpynnaMH coejlHHeHHH 

A/Ao =12 HJIH a/A-11 

'^cx ^ 

JX^a cxeM c TpeMH peJie, BKJiioqeHHbiMH Ha ijiaanbie tokh h hx 
cyMMy, npH AByx- H oflHO(j)a3Hbix K. 3. 3a TpaHcijiopMaTopaMH c rpyn- 

k 

naMH coeflHHeHHH a/A-H. A/Ao-12 = 1- 

*cx 

/IjIH HepeaKTHpOBaHHblX jihhhh ot UIHH HOACTaHUHH HJIH CTaHHHH 
HanpHHceHHeM 6 — 10 Ke tok cpaOaxbiBaHHH tokoboh oTceqKH onpe^e- 
jiHeTCH h 3 ycJiOBHH oOecneHeHHH Ha uiHHax ocTaroqHoro HanpaaieHHH 
;i,o 0,6 Uhom npH rpexijiasHOM KopoTKoM saMbiKaHHH, a npH ;i,Byx(j)a3- 
HOM JIO 0,5 Uhom- 

O^OCT O^HOM 3 * /c PTM-^C, MIIH 0,6 ^/hom, (246) 


r;i,e Xc. MHH — MHHHMajibnoe conpoTHBJieHHe cHcreMbi, npHBe;i,eHHoe k 
HOMHH aJIbHOMy HanpHHceHHio jihhhh; 

O^HoM — HOMHHaJibHoe JiHHeHHoe HanpHHceHHe jihhhh. 


r.ne Ik^mhh.hi — MHHHMaJIbHblH TOK TpexljlaSHOFO K. 3. Ha lUHHaX. 
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nepBfmHblft TOK Cpa6aTb!BaHHH TOKOBOH OTCe^KH 


PTM - 0>4 • / K. MHH, Iil» 


a BTopHRHbm TOK 


/(3) 


j r\ A 1-, ^ 

*c. PTM = 0,-1 ffcx ^ 

(247) 

Pejie PTM cpa6oTaeT cejieKTHBHO, ecjiH 


7k.*mhh. m ^ 5 • Ik^skc- 

(248) 


YcTaBRa pejie 3amnTbi BbidnpaeTca no ra6ji. 51—55 nocjie onpe- 
;i,eJieHHH tokob cpa6aTbiBaHHa pejie (PTM h PTB). 

ConpoTHBJieHHe pe- 
jie. ConpoTHBJieHHe pejie PTM 
H PTB (zpTM H 2ptb) onpe- 
;i,eji5ieTC5i no KpHBbiM npH Bbi6- 
paHHbix ycTaBKax TOKa b peae. 

Rjia cxeM c PTM, bkjiio- 
qeHHbiMH Ha pasHOCTb (jiaSHbix 
TOKOB, 

ipTM = ipTB = iy PTmJ 
;i,ji5i cxeM c PTM, BKjnoneH- 
HUMH Ha (|)a3Hbie tokh, 
ipTM = h PTM H *PTB = 

= 2 • ty PTM- 

OnpejieJieHHe Ha- 
rpysKH Ha TpaHct|)op- 
MaTopbi TOKa B pacHeT- 
Hbix ycjiOBHHX. Rjia cxeMbi c BKJironeHHeM flByx pejie Ha (jiasHbie 
TOKH H TpeTbero Ha hx cyMMy HarpysKa Ha TpaHcs|)opMaTopu ToKa on- 
pejiejIHTCH H3 BbipaJKeHHH 

2h = 2ip T* 0,5 ■ Z2p, (249) 

r;i.e Zip h 22 p — conpoTHBJieHHe pejie cooTBeTCTBeHHO npn iip = 3/c. p 
;i,Ji5i pejie, BKJHoneHHbix Ha cyMMy tokob, h i 2 p = 1,54. p flJiH peae, 
BKJiioqeHHUx Ha (jiasHbie tokh. 3th conpoTHBjieHHn onpe.ii.e,THroTCH no 
KpHBbiM (pHC. 66, 67, 68, 69, 72). 

Rjia cxeMU BKjiioqeHHH tokoboh oTcenKH c PTM na (JiasHbie tokh 
HarpysKa na TpanciJiopMaTopb! TOKa 



Phc. 72 . KpHBMe hjih pac^exa MaKCHMa.xb- 

Hofl TOKOBOH SaillHTU H TOKOBOH OTCeHKH 

npn Bbidope ycxaBKH nocjieaneH no ocxa- 
xoHHOMy HanpsjsjeHHio 0,6 h npH ox- 

cxpoHKe ee ot tokob k. s. b kohub jihhhh 
sa TpaHccjDopMaxopaMH. 


2h = 2pTM + 22pTB, (250) 

r;i,e Zptm h 2ptb — conpoTHBJieHHe pejie cooTBeTCTBenno tokoboh ot- 
ceHKH npH TOKe cpadaTbiBanna h MaKCHMajibHoS 3a- 
mHTbi npH yflBoeHHOM TOKe cpaOaTbiBaHHH peJie ot- 
ceHKH (phc. 72). 
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HarpysKa Ha TpaHCi|)opMaTopbi roKa fljia cxeM BKjiiOHeHHH pejie to- 
KOBOfi OTCeHKH Ha paBHOCTb (|)a3HbIX TOKOB 

2h = 2pTM + 2'PTBi (251) 

r;ie 2ptm H 2pTB— COnpOTHBJieHHH COOTBeXCTBeHHO TOKOBOH OTCeHKH 
H MaKCHMaJIbHOH TOKOBOH BaiHHTbl HpH TOKØ Cpa6a- 
THBaHHH pe.^e OTCeHKH. 

CpaBHeHHe jaeScTBHTejibHOH HarpysKH na rpanc- 
cbopMaTopbi c flonycTHMOH. rtoJibsyacb BbipajKeHHHMH (249)—■ 
(251) COnpOTHBJieHHH npH HaØAeHHbix ycxaBKax pejie, no pacner- 
HbiM KpaTHOCTHM nepBHHHOTO TOKa M05KHO onpeAejiHTb HarpysKy Ha 
TpaHC(|)opMaTOpbi TOKa c yneTOM 10 %-hoh norpeiuHocTH no KpHBUM 
(pnc. 65—69, 86—92). 

PacneTHaa KpaTHOCTb jiJia cxeMbi c BKjiHDneHKeM OTyx peJie Ha 
(|)a3Hbie TOKH H TpeTbero na.HX cyMMy onpeflejiaeTca no ijjopMyjie 

^pacq — J~ ^^ > (252) 

HOM 

rfle i'b. BOM = 5a — HOMHHajibHbiø btophhhhh tok; 

1,1 — K03d)(|)HnHeHT, yHHTbiBaiomHH 10%-Hyio norpeuiHocTb 
TpaHC(|)OpMaTOpOB TOKa. 

JXjih Bcex jipyrHX cxeM pacneTHaa KpaTHOcTb 

(253) 

HOM 

Ecjih TpaHC{|)opMaTopbi TOKa He npoxo.ilHT no narpysKaM, peKOMen- 
jiyeTCH 3arpy6jiHTb MaKCHMajibHyio TOKOByio aainmy jio'BeJiHHHHbi, flo- 
nycTHMOH no ycjiOBHHM nyBCTBHTejibHOCTH, H pacner noBTOpHTb CHOBa. 

Ecjih TpaHC(|)opMaTopbi TOKa MajiOMOiUHbie (hø npoxoflHT no 3arpy3Ke), 
peKOMøHAyeTCH coe.nHHHTb Hx nocjieflOBareJibHO (pnc. 70). 

§ 44. 3A!iJ,MTA CHJlOBblX TPAHCCPOPiViATOPOB 
C PE.nE nPBMOrO flEMCIBMf? 

JXjih sainHTbi cHjiOBbix TpaHa|)OpMaTopoB c pejie npaisioro .neScTBHa 
npHMeHaeTCH TOKOsaa oTcøHKa b coHeraHHH c MaKCHMajibiiofi tokoboh 
H rasoBoH sauiHTaMH. 

EIjih TpaHC(|)opMaTopoB c rpynnoH coe.AHHøHHH o6motok a/Ao = ^2 
peKoMøHAyeTCH saipHTa c pøjie PTM h PTB, BKjiioqeHHbiiMH iia pas- 
HOCTb {|)a3HbIX TOKOB (pHC. 73). 

SamHTy OT ojiHocpaSHbix saMbiKaHHH Ha aeMJiio' Ha CTopone hhbkoto 
H anpHXøHiia mojkho ocyipecTBJiHTb c pejie KocBeiiHoro .iiøhctbhh riina 
HT H TpaHC(})OpMaTOpOM TOKa, BKJnOHØHHblM B HyjIØBOH npOBOfl aaHHOrO 
TpaHa|)opMaTopa. TaKan cxeMa saipHTbi ot OAHO(|)a3Hbix saMbiKaHHØ Ha 
aeMjiio Heo6xoflHMa, ran Kan npn bkjhohøhhh pe^ne na (fiasHue tokh 
aainHTa oKasbiaaeTCH HenyBCTBHTøjibHOH no OTHomennio ynasaHHbix 
noBpø/KfløHHH, a npH bkjikwøhhh Ha pasHOCTb ijiasHbix tokob Boo6iu,e 
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He ueflcTByeT. B cxeisie TaK>Ke npeflycMatpHBaeTCH AeøcTBHe rasoBofi 
3 aiJi.HTbi Ha OTKjimeHHe h CHPHaJi h flHCtaHUHOHHoe OTKJirøqeHHe TpaHC- 
(|) 0 pMaT 0 pa. 

TpaHC(|)opMaTopbi c rpynnoH coe^HHeHHH o 6 motkh a/A =11 santH- 
maroTca tpeMH pejie npHMoro jieScTBHH (pnc. 74 ), rasoBbie pejie pa- 



Phc. 73. CxeMa sainHTM noHHxaiomHX Phc. 74. Cxeiaa samaru noHHxaroinHx 

TpancfjjopMaTopoB c o.iihoctopohhhm TpaHcc[)opMaTopOB c HcnojibsoBaHHeM pejie 

nHTaHHeM h c HcnoJibsoBaHHeM pejie npHMoro .zieftcTSHH (pejie 31-521)0,2, raso- 
npHMoro jieftCTBHH. Boro pejie nri-22, pejie PTB, PTM, 

3C-21(0,025). 

Ta6AUt^a 31 

_napameTpbi pejie MKy-48 h MKy-48/M 


HanpHTKøHHe 
^HCJio cpaCaxbiBaHHa 

BHTKOB æ ^cp’ ® 


380 

20 700 

285 

680 

5 

220 

12 000 

165 

400 

5 

127 

6 900 

95 

230 

5 

110 

6 000 

80 

200 

5 

65 

3 550 

50 

115 

5 


HoMHHajibHoe 
HanpH^ccHHe 
^HOM» ® 


JXnuTejihHo 

AonycTHMoe 

HanpH>KeHHe 


noTpeSJieHHe 
MOU1,HOCTH s, 
ea 
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Ha ornnnmeHue 









6oTaiOT Ha CHrnaji. raaoBaa aamHTa BbinojiHaerca c Hcno«ib30BaHHeM 
npoMejKyToqHoro pejie nepeMennoro TOKa MKy-48/M h pejie 3C-21/M, 
iiapaMerpH Koropbix npHBefleHb! b jaåji. 31 h 32. 


TaåAUifa 32 

napaineTpbi pejie 3C-21/M 


Tnn pejie 

4 hcjio bhtkob 

ToK cpaCaTbi- 
saHHH /g, a 

/I,JIHTeJIbHO 

;i,onyCKaeMHfl 

TOK /^on’ ^ 

' nojiHoe co- 

npoTHBJieHHe 

3C-21,1,5M 

120 

1,5 

3.65 

0,72 

3C-21/2M 

90 

2,0 

4,25 

0,475 

3C-21/2,5M 

72 

2,5 

4,75 

0,38 

3C-21/3M - 

60 

3,0 

5,5 

0,26 



JXjlii napajiJiejibHo pa6oTaio- 
IHHX TpaHC(i)opMaTopoB peKOMeH- 
.gyexCH cxeMa (pHC. 75), KOTOpas? 
npeAycMaxpHBaeT oxKjimeHHe 
noBpexcfleHHoro xpaHC(|3opMaTo- 
pa CO cxopoHbi HHSKoro Ha- 
npH>KeHHH pejie npHMoro fleficx- 
BHH xHna PTM HopMa.xbHO myn- 
xHpyeMoro 6jiOK-KOHxaKxaMH Bbi- 
KJimaxejiH co cxopoHu bucokofo 
HanpaxceHHH. 

PeKOMCHiiyeMbie cxcmh BamHX 
xpaHC(|30pMaxopoB c pejie npHMoro 
fleflcxBHH He oxjiHqaroxCH ox cxeM 
Sa'JIH'*' .XHRHH, H nOSXOMy JIJIS 
Hx pacHexa MOHcex 6bixb Hcnojib- 
soBana MexoflHKa pacnera 3am,HT 
JIHHHH. 


Phc. 75, CxeMa samHTU xpanccjsopMa-, 
TopoB noHHxaiomHX noscxaHUHH 35 /cs 
c HcnoJibsoBaHHeM pejie npsjMoro 
fleftCTBHH. 
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§ 45. 3Ali^HTA CO BTOPMMHblMM PE.nE 
KOCBEHHOrO AEMCTSHB 

BTOpHMHUe peJie KOCBeHHOrO JteftCTBHH HOSBOJIHIOT BUnOJIHHTb 33- 
mHTH JII 060 H CJI05KH0CTH C nHTaHHeM OT npOMejKyTO^IHUX Hacbimaio- 
fflHXCH TpaHC(|)opMaTopoB TOKa THna TKB hjih chjiobhx TpaHCi:|)opMa- 
TopoB c HH3KHM HanpHJKeHHeM 380—220 e. FipoMejKyToqHue nacbimaio- 
maecH TpaHCi:|)opMaTopu TOKa naraiOTCH nenocpejicTBeHHO ot Tpanc- 
4)OpMaTOpOB TOKa HJIH TpaHC(|)OpMaTOpOB HanpaJKeHHH. 

ycTpoHCTBa jiJiH nHTaHHH aaiUHT nojipaajiejiHiOTCH na jiae rpynnbi, 
H3 KOTopbix oflHa xapaKTepHsyeTCH HcnojibaoBanHeM nenocpejicTBeHHO 
nepcMeHHbix BejiH^iHH, ztpyraa — hx BbinpaMjieHHbix BejiHqHH. 

CxeMbi nHTaHHH onepaTHBHUx ueneft aaiUHT jijih oOøhx rpynn mo>kho 
B binOJIHHTb IieHTpaJIHaOBaHHO H HHJIHBHflyaJIbHO. 

ripeHMymecTBeHHo npHMeHaeTCH rpynna c HHflHBHjiyajibHbiM nHTa¬ 
HHeM aaiHHT, TaK Kax ona dojiee HajiejKHa. B cJieAyiomHX CJiyqaax 
HeoOxoflHMo BMecTO aamHTbi c pejie npHMoro jieftcTBHH BunoJiHHTb aa- 
iHHTy c peJie KocBeHHoro aeftcTBHH THna 3T-500 h HT-81/82: 

1) npH He^OCTaTOqHOH qyBCTBHTeJIBHOCTH TOKOBOH OTCeqKH c pejie 
npHMoro iieftcTBHH (Æh = 2) H Kor.ua pejie 3T-500 oOecneqHBaex neoO- 
xoAHMyio qyBCTBHxejibHOCTb npH ku = 1,21,4; 

2) npH HeodxojiHMocTH BCTpaHBaTb B npHBOfl 6 oJiee Tpex pejie 
npHMoro aeftcTBHH; 

3) npH HejionycTHMo 6 ojibmoH 
' HarpysKe na TpaHC(|)opMaTopbi to- 

Ka OT peJie npaMoro aeHCTBHa. 

B HacTOHiHee BpeMa uinpoKO 

npHMeHHIOTCH CJieayJOIHHe BHilbl 

saniHT c peJie KocBeHHoro ;ieH- 
ctbhh: 

а) cjiemyHTHpoBaHHeMOTKJiio- 
qaiomHx KarymeK; 

б ) c npoMe>KyToqHbiMH Hacu- 
maiomiiMHCH TpaHCc|)opMaTopaMH 
TOKa (nHT HJIH TKB). 

§ 46. 3Ali^MTbl 
C AELUyHTHPOBAHMEM 

OTK.niOHAIOL14HX KATYIUEK 

3th cxeMbi samHT npocTU, 

BbinojiHHioTCH 663 npoMøjKyToq- 
HblX HaCbimaiOmHXCH TpaHCC|30p- 
MaTOpOB H n03B0JIJH0T HCn0JIb30- 
BaTb OXHH H Te >Ke TpaHCc|)OpMaTOpbI TOKa KaK JIJIH nHTaHHH SanlHT, 
TaK H jiJiH OTKjiioqeHHH BbiKJiioqaTeJieH (pHC. 76, 77). 

ripH uiyHTHpoBaHHH oTKjiioqaiomHX KaTymeK pacqeTHaa narpysKa 
Ha TpaHC(|)opMaTopbi tokh no ycjioBHK) 10 %-hoh tiorpeuiHOCTH — mhhh- 



Phc. 76. CxeMa saiUHTU jihhhh c peJie 
THna HT-81, .nemyHTHpyioinHM oTKjncnaro- 
luyro KaiyiUKy, BKJiionenHyio na oT^eJib- 
Hue TpanccfiopMaTopu TOKa. 
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MajibHaH. riocJie ^[eiuyHTHpoBaHHH narpysKa pesKO BoapacTaet, ho b 
9 T 0 BpeMH' TpaHci:|)opMaTopbi TOKa MoryT padoTaTb c éoJibiUHMH no- 
rpeiuHocTHMH, H j[oji>KHbi TojibKo o6ecneqHTb oTjiaqy Heo6xo;;HMOH 


MomHocTH OTKjiioqaiomeH KatyiiiKe. B 



Phc. 77 . CxeMa samnibi noHHJKaromero xpaHc- 
4 )opMaTopa c peJie xana HT-80, AemyHTHpyio- 
mHMH OTKJiKwaramyio KaiyiiiKy, BKjuoHeHHyro 
Ha oT^ejibHbie TpanccfiopMaTopbi TOKa. 


MaKCHMa.qbHOH SamHTbl 


cxeMax c AemynTHpoBaHneM b 
HacTOHLuee Bpena npHMeHHioT 
pejie THna HT- 80 , tbk kbk 
OHH o6jia7!,aiOT Aocraroquo 
MOmHbIMH KOHTaKTaMH H CpaB- 
HHXeJlbHO HH3KHM K03C|3C|3HI],H- 
eHTOM BosBpaxa, qxo h xpe- 
dyetcH flJiH ycneuiHOH padoxbi 
cxeMbi. 

ilaHHbie fljia pejie HT -81 
H HT -82 H lUKajia ycxaBOK 
npHBejieHbi b xadji. 26 , 27 . 

HocJiejioBaxejibHocxb pac- 
qexa ;;aHHoro BHfla saniniu 
xa >Ke, qxo h jijih jihhhh c pe- 
Jie npHMoro ;;eHCXBHH. 

Tokh cpadaxbiBaHHH 
3 amHx c pejie HT -8 0 . 
JXjia oxceqøK, BbinojineHHbix c 
pejie XHna HT- 80 , xok cpada- 
XbiBaHHH onpe/iejiHexcH no 
i:|)opMyjie 

/(“) 

^'c. p. OTO = kakcx - - - j ( 2 o 4 ) 

-MaKCHMajib- 
HblH XOKXpeXC|3a3HOrO 
K. 3. 3a xpaHc(|:opMa-' 
xopoM; 

ku = 1 , 5 -f- 1,6 — K 034 x| 3 HI],H- 
enx Ha;ie}KHOcxH; 

;x = 1 HJIH — K03(|x})HUH- 
enx cxeMbi aamHXbi 
npH BKjiioqeHHH pejie 
cooxBexcxBeHHo Ha 
c|3a3Hbie XOKH HJIH Ha 
paaHocxb 4ia3Hbix xo- 

KOB. 


k^K.k 


h'^c cx ^pa 6 . MaKC 


(255) 


■TAe /pa 6 . MaKc —MaKcHMa.xbHbiH padoqHH XOK xpaHccfJopMaxopa HJIH .XH- 
hhh; 

Kq -— pacqexHaH KpaxHOcxb xoxa narpyaKH c yqexoM caMO- 
aanycKa flBHraxejieå, .oxHeceHHaa k /pag. MaKc! 
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ftH= 1.2 — K09(|)(j)HUHeHT Hafle>KHOCTH; 
ka = 0,85- K09C|3C|3HU,HeHT BOSBpaTa. 

OpH odecne^eHHH na nHxaiomHx uiHnax ocTaxo^Horo HanpH>KeHHH, 
paBHoro 0,6 LJaon, 


0,4 • kc 


/(3) 


(256) 


r^e m — MHHHMajIbHHH TOK K. 3. B pac^eTHOH TO^Ke (Ha UIHHax). 

ripOBepKa HyBCTBHTejIbHOCTH SamHTbl. HyBCTBHTejIb- 
HOCTb saiHHTbi npoBepaercH no cjieayiomHM ycjiOBHHM; 

;;jiH cxeM BKJiioHeHHH pejie na pasHocxb tokob 



im 

K. MaKC 


>4,5; 


(257) 


fljiH cxeM BKJiioHeHHH pejie na c| 3 a 3 Hbie tokhi 


im 

K. MHH 


/(3) 

K. MaKC 


> 2 , 6 ; 


(258) 


npH oCecneneHHH ocTaroHHoro HanpH>KeHHH, paBHoro 60 % ot ho- 
MHHaJIbHOrO, 

/(3) 

> 3,75, (259) 

■* K. MaKC 

/L?mhh — MHHHMajibHoe 3HaqeHHe tokb Tpexc|3a3Horo k. 3 . b Mecre, 
rjie TpedyercH oOecneHHTb HyBCTBHxejibHOCTb oTceHKH; 
/L%aKe — MaKCHMajIbHOe BHaHeHHC TOKa Tpexc|3a3HOro K. 3., no KO- 
TopoMy onpejiejiaeTCH tok cpaéaxbiBaHHH OTcenKH (tok 
K. 3. c HH3KOH CTOpOHbl); 

m — MHHHMajIbHblH TOK B MeCTØ yCTaHOBKH BamHTH npH TpØX- 
(})a3HOM K. 3. Ha HlHHaX. 

ripH pasAeJibHOM nHxaHHH pejie h riHT (TKB) (c flByMH KOMnjieK- 
TaMH TpaHC(|)opMaTopoB TOKa) MOJKHO SHaHHTejibHO cHH3HTb HappyBKy 
Ha TpaHC(})opMaTopbi TOKa aamHTbi. B xaKHx cxeMax, oomhmo o6biqm>ix 
pacqeTOB h npoBepKH TpanccfiopMaTopoB TOKa aaipHT no kphbmm 
10%-HOH nOrpeUIHOCTH, HØoOxOJIHMO npOBepHTb qyBCTBHTejlbHOCTb no 
nepBHqHOMy TOKy cpadaTbmaHHH oTKJiroqaiomeH KaTyuiKH. 

OepBHqHbiH TOK oTKJiioqeHHH mojkho onpeflejiHTb no xaSji. 33 no 
BejiHqHHaM narpyBKH na TpaHcc{)opMaTopbi TOKa, onpeflejiaeMue no 
({jopMyjie 

2 h = 2 tkb + ^2 + 2/?np, “(260) 

rfle Ztkb = 3,1 om — conpoTHBJieHHe TKB na oTnaftne c tokom 5 a npn 
BKJHoqeHHH BTopHqnoH oOmotkh Ha 9JieKTpOMarHHT 
3T H npH TOKe, oOecneqHBaiomeM oTKJiioqeHHe 

BbiKjiioqaTejiH, (4,9a); 
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— conpoTHBJieHHe BTOpH^HOM o6motkh BUdpaHHOrO 
TpaHC(})opMaTopa TOKa, onpejiejiHeMoe no xadji. 33; 
^np — COnpOTHBJieHHe COeAHHHTejIbHUX npOBOAOB OT 
TpanccJiopMaTopa TOKa ao samHTu. 


TadAuqa 33 

SaBHCHMocTb pacHCTHoro nepBH4Horo roKa ot conpoTHBJiCHHsi HarpysKH 
H COnpOTHBJieHH5I OØMOTKH TpaHC^OpMaTOpOB TOKa 


K094)(i)HI^HeHTbI TpaHC- 
(J)opMai];HJi 


SHaqeHHe nepBHHHoro TOKa oTKJiioqeHHH /qtkji* ® ConpoxHBJie- 

conpoTHBJieHHH HarpysKH Ha TpaHcd)opMaTop TOKa, om btoph^hoS 

o6motkh TpaHc- 

I I I I (})opMaTopa TO- 

3,3 3,6 I 3,7 4,1 4,6 Ka Zj, om 



TpaHccjjopMatnopu moKa muna TBM-35 


50/2,5 

162 

180 

181 

326 

645 

0,058 

75/2,5 Rim 150/5 

177 

182 

183 

188 

200 

0,071 

100/2,5 Rim 200/5 

220 

222 

222,5 

225 

228 

0,078/0,18 

300/5 

309 

310 

311 

313 

314 

0,17 

400/5 

402 

405 

407 

408 

409 

0,28 


TpanapopMamopu mona muna TB-75 



50/2,5 

280 

372 

415 

1 460 

_ 

0,058 

75/2,5 HJiH 150/5 

199 

208 

217 

234 

279 

0,071 

100/2,5 RUR 200/5 

235 

238 

239,5 

243,5 

251 

0,078/0,18 

300/5 

320 

321 

322 

1 324 j 

328 

0,17 

400/5 

410 

411 

412 1 

414 

415 

0,28 


TpaHC(popMamopu 

; tnoKa muna TMr-35 


100/5 

131 

133 

135 

139 

1 147 

I 0,18 

150/5 

176 

177 

179 

182 

1 186 

1 0,18 

200/5 

215 

216 

217 

218 

221 

1 0,18 

300/5 

1 310 

310,5 

311 

312 

313 

0,18 


TpaHC(popMamopbL mona TB-35 MKBI 


100/5 1 

135 

140 

150 

190 

_ 

0,104 

150/5 

164 

166 

167 

171 

172 

0,16 

200/5 

208 

209 

210 

211 

213 

0,11 


TpaHCcpopMamopbt moKa muna Tn<P-I0 u Tn<py~10 


30/5 

33,4 

34,6 

34 

35 

1 37 

1 0,27/0,14 

40/5 

43,9 

44,3 

44,6 

45,6 

48 

0,27/0,14 

50/5 

53,75 

54,45 

54,8 

55,2 

57,2 

0,27/0,14 

100/5 

106/0 

106,5 

1 108 

108,5 

110,5 

0,27/0,14 

250/5 

158 

158,5 

1 159,5 1 

161 

1 163 

i 0,27/0,14 



TpaHCcpopuamopbL T(p-10 



50/5 1 

57 1 

57,75 

58,6 

59,7 

1 61,4 1 

0,57 

40,5 1 

i 44,6 

45,2 

45,3 

47,0 

1 48,6 1 

0,47 


npHMeqaHHe. Snat^eHriH conpoTHBJieHHH, HanHcaHHbix flpo6bio, othochtch 
COOTBeiCTBeHHO K paBHblM KOa^^HUBCHTaM TpaHC^OpMaUHH, HO c paSHblMH nepBHq- 
HblM K BT0pK4HblM TOKaMH, 
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Heo 6 xoOTMa 3 qyBCTBHTejibHocTb o 6 ecneqHBaeTC 3 , ecJiH onpeflejien- 
Hoe snaqeHHe nepEH^Horo roKa OTKjiioqeHHB /otkji wenbuie TOKa cpa 6 a- 
TblBaHHa MaKCHMajIbHOH TOKOBOH SamHTbl 


^OTKJI kpiy. a r flli (261) 

rae ty. M. T — ycraBKa MaKCHMajibHofi tokoboh samHTw; 

«T -K09(})(})HUHeHT TpaHC(})OpMaUHH TpaHC(|)OpMaTOpOB TOKa sa- 

IHHTbi; 

kp —K09c|3(})HUHeHT pasBeTBJicHHH B cxeMø (o^pe;^eJI5^eTCH OTHO- 
uieHHeM TOKOB B napaJiJiejibHbix uenax c pejie h otkjiio- 
qaioineH KaryrnKOH). ■ 

ycTBEKa oTKJHO^aiomeH KaTyuiKH BbiSHpaexcH TaK, qToSbi o6ecne- 
qHjiocb y;i;ep>KHBaHHe pejie nocjie ;;emyHTHpoBaHHH, a TaK>Ke neoSxo- 
flHMaa qyBCTBHTejibHOCTb npH roKe, odecne^HBaiomeM OTKjuo^eHHe bu- 
KJiioqaTejiH. 

Bbi6op ycxaBKH saiuHT, ;!,emyHTHpyioiii,HX oxKJiioqaio- 
lUHe K a T y m K H. ycxaBKH pejie neoSxojiHMo BbiSaparb xaKHMH, htoSm 
oSecneHHBajiocb y;;ep>KaHHe peJie nocjie ^emyHXHpoBaHHB h neoSxo- 
;iHMaH HyBCTBHXejIbHOCTb npH TOKe OTKJIIOHeHHH BblKJHOHaxeJIB. 

B MOMCHT jieiuyHTHpoBaHHH TOK B pøjie yMeKbuiaexcH ;;o sHaHeHHH 
ir.r.y yaep>KHBaHHe pøjie nocJie jiemyHXHpoBaHHH mojkct 6uTb, ecJiH 

^T. T. y ^3^c. p (262) 

H 

^C. o. K ^T. T. y> 


r;ie ka = 0,8 — K09(J)c|3HUHeHT BosBpaxa pejie; 
i'c. p — TOK cpadaxHBaHHH peJie; 

ic. o. K = ’ ^ — TOK cpadaxbiBaHHB oxKjiioHaiomeH KaxymKH. 


PyKOBOfldTByHCb BeJIHHHHaMH 
ic. p. K H tx. T. y no xaOji. 24—27, Bbi- 
dapaioTCH cooTBøTcTByiomHe ycxaB- 
KH peJie. 

HarpysKa Ha TpaHC(j)op- 
Maxopbi TOKa. JX'Hii npoBepKH 
xpaHctJrøpMaxopa xoKa no kphbhm 
10%-HOH norpeuiHOCTH (pnc. 78) 
HeodxojiHMo onpefleJiHXb narpysKy 
Ha TpaHcc|3opMaTopbl TOKa. 

JXjih cxeM c no^,KjnoHeHHeM ofl- 
Horo pejie k TpaHc4)opMaTopy xoKa 

2 h = 2p -(- 2Rnp', (263) 
flJiH cxeM c noflKJiioneHHeM asyx 
pejie Ha o;iHy (j)a3y k TpaHC(|)ppMa- 
Topy TOKa 

Za = 2iZp+R„p), (264). 



0.2 fri., 06 aa 1,0 a o 1.6 l^2p,0K 

Phc. 78. KpuBbie fljia pacMeta conpo- 
THBjieHHH peJie KocaeRHoro aeftcxBHH 


TOKOBUX SaiUHT. 


175 





Tfle Zp — conpoTHBJieHHe pejie npn tokø cpadaxHBaHHH peJie OTce^KH, 
a npH OTcyTCTBHH ero npa tokø, cooTBørcTByiomøM HøsaBH- 
CHMOH qaCTH XapaKTØpHCTHKH BUflØpjKØK BpØMØHH pØJlØ HT-81 

(HT-82); 

i?np — COnpOTHBJlØHHØ npOBOflHHKOB OT TpaHC(|)OpMaTOpOB TOKa flO 
nanøJiH samHTti. 

Zp onpøaeJiHøTCH no KpHBUM (pac. 79) h no pacqøTHoft KpaTHOCTH 
nøpBHqnoro TOKa mpac^■ 

PacqøTHaa KpatHOCTb nøpBHqnux tokob TpaHc(|)opMaTopoB TOKa ajiH 
TOKOBUX OTCeqØK 

m — 

/'*-pacM — • > 

HOM 

aJiH npoaojibHUx aH(|)(t)epøHUHajibHUx saniHT 

/(3) 

^ _ 'K.MaKca 

“^pacq — I » 

* pa 6 . MaKc/ecx 

rae Ib. bom = 5a — HOMHHajibHbiii BTopnqHbiH tok TpaHC(})opMaTopa rOKa; 

/pa 6 . MaKc — MaKCHMaJlbHblH paSoqHH TOK SamHlHaøMOrO SJIØMØHTa; 

^pa 6 . MaKC 

a — -J . 

* HOM. T. T 

JXjih cxøm c BK.nioqøHHøM oTKjiioqaiomHX KaTyuiøK h pøjiø na oaHH 
TpaHC(J)opMaTop TOKa norpøuiHOCTb øø nocJie aøiuyHTHpoBanHH npH 
nØpBUqHOM TOKØ, COOTBØTCTByiOmØM CpaSaTUBaHHK) MaKCHMajIbHOH TO- 
KOBOH SamHTbl, Hø aOJlJKHa npØBblUiaTb BØJlHHHHbl, HØoSxOaHMOH 
yaepjKaHHH pøJiø nocJiø cpaSaTUBanHa (20%). 

Ho aonycTHMOH norpøuiHocTH no KpHBUM (pHC. 80) HaflaeM coot- 
BøTCTByiomyio narpysKy Ha TpanccfjopiviaTop ToKa, saTøM onpøaøJiHM 
aonycTHMoø conpoTHBJiøHHø TpaHC(|)opMaTopa TOKa, OTKjiioqaiomøH Ka- 
TyuiKH H øe ycTaBKy, oSecneHHBaiomyio TpeSyøiviyio qyBCTBHTøJib- 
HOCTb, T. e. 

i <ki\ _ i 

‘■y. o. K i 1 jQQ / ‘■y. M. T 


HJIH 

f ^ /I C) Q\U { ^ -^OTKJlO —^^%) 

‘■y. o. K O M. T I 7 

"t 

rae jy.M. T — ycTaBKa MaKCHMaJibHofi tokoboh samHTbi; 
iy. o. K — ^ ycTaBKa OTKjiioqaiomøH KaTyuiKH; 

Ai% =20 %—aonycTHMaH norpøuiHOCTb TpaHC(|)opMaTopoB TOKa; 

kp — K03(|)!})HHHØHT paSBØTBJIØHHH TOKOB B pøJIØ H OTKJHOqaK)- 
mØH KaTyUIKØ (aJlH CXØM C BKJlIoqØHHØM pØJlØ H OTKJIIO- 
qaiomøH KaTyuiKH na oaHH TpanctJ^opMaTop TOKa kp = 
= 0,8; aJlH CXØMbl c BKJlIOqØHHØM pøjlø H OTKJHOqaiOmØH 
KaTyuiKH Ha paSHbie TpaHC(|)opMaTopbi »oKa kp = 1,0); 
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(1— !,8) — K03c})c})HUHeHT CHH>KeHHH TOKa B ixenH samHTU no yCJIO- 
BHK) Ha^,e}KHoro yjiepjKHBaHHH pe.ae; 

rtr — K03cb(|)HU,HeHT TpaHC(|)OpMaU,HH TpaHC4)OpMaTOpOB TOKa, 

nHTaioipHx OTKJHoqaiomyio KaiyuiKy; 

I iTKJi — nepBHtiHbiH TOK OTKJiioReHHH, onpefle.fiHeMbiH no xadJi. 34. 



0 Q5 /,0 /,5 2fi 2,5 5,0 3,5 W 4,5 


Phc. 79. KpHBbie flonycTHMoro conpoTHBjieHHa c yaeTOM 10%-Hbix norperaHocieft 

TpaHC(})opMaTOpOB TOKa THnOB; 
/ — Tn 0,-10 npa Kjiacce tohhocth 0 , 5 ; 2 — TOcti-lO npa Kjiacce TOqHOCTH 3 ; J — Tn^i-lOnpH 
Kjiacce TOHHOCTH XI; 4 — (TøV) -iD.npn KJiacce tovhoctu 1, 3; 5 — Tø (Tøy)-lO npii KJiacce 
TOHHOCTH fl,; « — TB-35; 7 — TBfl,-35; S — TBfl-35 MKO. 















/ZonycTHMoe conpoTHBJienHe narpysKH TpaHC(j)opMaTopoB toi a c yqe- 
TOM HX 20%-HOH norpeuiHOCTH ^a.^on onpeaejiHTCH Bbipa>KeHB;M 

ÆOn — Zitkz Zn, (265) 























r^e ?2“TConpoTHBJieHHe btophtooh oåuorKu TpaHC(|)opMaTopa roKa, 
1 onpejiejiaeMoe no raSji. 33; 

^K09(j3(j3HiiHeHT nepecqøTa conpoxHBjieHHå, onpeflejiaeMBiH no 
Wa6ji. 34. 

TadAucfa 34 


Koa^J^HijHeHTbi nepecHexa conpoTHBjieHHn k^, nepBHBHux tokob 

H COnpOTHBJieHHe BTOPHBHWX OØMOTOK TpaHCtpOpMaTOpOB TOKa ^2. OM 


Thit TpaHC 
(t)opMaTopa 
TOKa 

r 

BejiH- 

riepBH'^Hbifl TOK (B a) H K 03 $)(})Hii;HeHTbi nepecHeTB nepBHHHbix 
TOKOB H COnpOTHBJieHHft 

IlpHMe- 

xno-io K 
Tnoy-i(| 

npH KJiacd 
to^hocth Q 

^.5 

HOM 

30 

0,45 

0,442 

40 

0,6 

0,442 

50 

0,75 

0,442 

75 

1.12 

0,442 

100 

1,5 

0,442 

150 

2,25 

0,442 

200 

3,0 

0,442 

300 

4,5 

0,442 

22=0,25 

To >Ke, npH 
KJiacce Tdq- 
HOCTH 3\ 

^1 HOM 

kz 

130 

0,158 

0,9 

40 ' 

0,2 

1 

50 

0,231 

1,18 

75 

0,333 
l, 2 S 1 

100 

0,428 

1,357, 

150 

0,6 

1,59 

200 

1 


22=0,14 

Tno-10 

npH KJiacce 
to^hocth H 

^1 HOM 

K 

kz 

75 

0,74 

1,03 

100 

1,0 

1.0 

150 

1,55 

0,94 

200 

2,43 

0,677 

300 

3,4 

0,78 

400 

5,6 

0,498 

E 

- 1 

22=0,58 

TOcpy-lO 

npH KJiacce 
TomocTH XI ^ 

^ i HOM 

kz 

|75 ' 

1 1,13 
0,44 

100 

1,55 

0,42 

1 

150 ' 

2,43 
0,38 

200 

3,4 
0,34 j 

300 1 

5,6 
0,28 

E 

__ i 

E 

22=0,27 

1 

1 

TO H 

TOy-10 npH 
KJiacce Toq- 
HOCTIi 1—3 

^ \ HOM 

kz 

75 

0,75 

1.0 

100 

1,0 

1.0 

150 

1,5 

1,0 

200 

2 

1,0 

300 

3 

1,0 

400 

4 

1,0 

600 

6 

1,0 

- 

22=0,27 

TO H 

TOy-10 npH 

KJiacce Toq- 
HOCTH M, 

^ 1 HOM 

kz 

75 

0,75 

1,0 

100 

1.0 

1,0 

150 

1,5 

1,0 

200 

2,25 

0,788 

300 

3,0 

1,0 

400 

4,5 

0,778 

E 

- 

22=0,57 

TB H 
TB/I-35 

^Ihom 

kz 

22 

150 

1,0 

0,18 

200 

1,81 1 
0,22 

300 

4,0 

0,24 

400 

7,42 

0,28 

600 

16,9 

0,27 




k^ = \ 

TBjT-35 H 
MKn 

^Ihom 

kz 

22 1 

100 

1.0 

0,16 

150 ' 

2,33 
0,16 

200 

4,22 

0,21 

300 ' 

9,65 
0.31 

400 

17,3 

0,32 

600 

40,0 

0,45 

750 

62,4 

0,27 

1000 1 
111,0 

0,68' 

, ’ 1 



XlonycTHMoe conpoTHBJieHHe OTKjnoqaTomefi KaryiUKH (2o. k. aon)- 
JIJIH cxcM c no/iKJiioqeHHeM o;(Horo pejie k TpaHC(|)opMaTopy tokb 


2o. K. flon — K^h. flon 2y. p ^R.np t 
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/ 

/ 


fljiH cxeM c noAKJirøqeHfieM flByx pejie k Tpanc^opiviaTopy pKa 

^o. K. flon = K^h. flon 2 (Zy. p ^np)t 


flJiH cxeM C noflKJiioqeHHe.M pejie h oTKjiioqaiomeH KaryrnKH 
(})opMaTbpy TOKa 

^o. K. flon = 0,5/(^Zh. aon 2y. p J^np> 


/ (266) 
K TpaHC- 


no KpH- 


rae Za.Aon — aonycTHMoe conpoTHBJieHHe narpysKH, HaHaeHHoé 
BUM (pHc. 80) c yqeroM 20 %-hoh norpeiuHOCTH;! 

K — KOJiqqecTBO nocJieaoBarejibHo coeaHneHHux Tpai(c(|)opMa- 
TopoB TOKa; 

Rnp — COnpOTHBJieHHe npOBOaHHKOB OT TpaHC(j)OpMaTOpj 3 B TOKa 
ao pejie; 

Zy. p — conpoTHBJieHHe pejie npn tokø ycTanoBKH MaKCHuajibHOH 
TOKOBOH samHTbi, onpeaejiHøMoe no (j)opMyjie 1 

5.. 


15 

= tfO-w, 


(267) 


rae Sc.p= 15 m — cpeanaa MomnocTb cpabaTUBanHa peJie; 
iy — TOK ycTaBKH pejie. 

EcJIH Zo. k. flon 6 ojlbIlie HJIH paBHO COnpOTHBJieHHK), COOTBØTCTByiO- 
meMy npanaTOH ycTaBKe iy. o.«, to cxeMa mojkøt paboTaTb Haae>KHO, 

T. e. ‘ 

^O. K. Aon ^ Zy. o. K ~ - > (268) 

^y. o. K 


rae Zy. o. K — coiipoTHBJieHHe oTKjiioqaiomeH KaTyuiKH, cooTBeTCTByiomee 
npanaTOH ycTaBKe h onpeaejiaeMoe no pnc. 68, 69; 

Sy.o.K — MomaocTb, noTpebjiaeMaa oTKjnoqaiomea KaTyniKoa ripa 
TOKØ yCTaBKH (npH HCnOJlbSOBaHHH pøJiø PTM Sy. o. K = 
= 50 ea, npa HciiojibSOBaHaa sJieKTpoMarnaTa 3T S = 
= 40 ea; 

iy. o.K — npHHHTOø saaqøHHø ycTaBKH OTKJiioqaiomøH KaTymKH 
(aJia pøJiø PTM npHHHMaøTca b cootbøtctbhh c tbOji. 24, 25 
aJia 3T iy. o. K = 3,5 a). 

SamHTbi c pøJiø THnaHT-81 (HT-82) c aeui y h t h p y ro- 
mHMH KaTymKaMH, BKJUOqØHHUMHHaOTaejlbHUØTpaHC- 
(JiopMaTopu TOKa (pHC. 76, 77). B sthx cxøMax aemyHTHpoBanHø 
OTKJiroqaromHx KaiymøK hø bjihhøt aa paOoTy pøjiø samaTU, hto hc- 
KJiroqaøT ycJioBna oOøcnøqøHHa 20 %-hoh norpørnnocTH TpanccjiopMaTO- 
poB TOKa. 

ripH pasaeJibHOM nHTaHHH pøjiø H OTKjiroqaiomHx KaTymøK mo>kho 
HcnojibsoBaTb TpaacijiopMaTopbi Toaa c pasjiHanuMH K 09 $c| 3 HHHøHTaMH 
TpaHCC|30pMaUHH (pHC. 81, 82). ripH 9TOM BblOop yCTaBKH OTKJiroqalO- 
meft KaTymKH onpøae.n[aeTCH TOJibKo ycJiOBHøM oOøcnøqøHna HøoSxoaH- 
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MOH qyBCTBHTejit.HOCTH npH nepEH^iHOM TOKe cpa 6 aTHBaHHa pejie MaK- 
cHMajibftoH TOKOBOH samHTbi, BCJiH^HHa KOToporo onpeflejiHeTCH paseH- 
CTBaMH:| 

HJin cxeM c nojiKjiioiieHHeM OAHoro h flsyx pejie k TpaHc4)opMaTopy 
TOKa 

^y. M. T “ ^y. M. T^TJ 


jIJiH :xeM C nojiKJiiOHeHHeM pejie h OTKjimaiomea KaiyrnKH k- 
xpauccfjo 3MaTopy xoKa 

/y, M T = 0,5ty. T (269) ___ 




Phc. 81. CxeMa aaiUHTbi .hhhhh c hc- Phc. 82. Cxewa aaiuntbi c Hcno.ab30-- 

noj7b30BaHHeM npoMexyroHHUx rpanc- BanneM TKB (nHT) h pe.ae rnna 

(j)opMaTopoB TKB (nHT) h pe.ae rnna HT-81, BKjrroMenHux na pa3J7HiiHbie 

HT-81. TpaHC(j)opMaTopbi toKa. 


rKe n-r — K03c})c})HU,HeHT xpaHc^jopMamiH TpaHcc})opMaTopoB TOKa; 
iy. M. T — TOK yCTaBKH pCJIC. 

ycTaBKH onpejiejiHioTCH mctojiom no'éjie^OBaTejibHbix npHØjiHJKeHHH^ 
no KpHBbiM norpeuiHOCTeft TpaHc4)opMaTopoB TOKa. Pac^ex sejiexcH 
B xaKOM >Ke nopHAKe, KaK h npH Bbiøope ycxasKH samax, jieiiiyHXH' 
pyroiUHx oxKJiioaaiomHe KaxyiuKH xojibKO c xoh paannueH, axo oh npo- 
H3BOJIHXCH jiJiH pasjiHHHbix HorpeiUHOcxeH, H conpoxHBJieHHe pejle no 
^JopnyjiaM (267), (268) ne onpexteJiaexcH. 

BbiSpannan ycxasKa pejie jiojiJKHa ynoBjiexBopaxb ycjioBHio 


ly. o. K 


/ (1 _ 
'oTKJir )oo 


PyBCXBHxeJibHocxb npH xoKe oxKJiKweHHH onpeflejiHexcH c ynexoM 
cxeM BKJiJoneHHH OTKJiionaiomHX KaxyuieK 

= (271) 

OTKJl 

rjie /k. mhh — MHHHMajibHoe SHaueHHe xoKa k. s. ; 
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kn — K03(|xj)HUHeHT, y^IHTHBaiOmHH CHHJKeHHe iiyBCTBHTe|lbHOCTH 
SamHTH B SaBHCHMOCTH OT CXCMH BKJIrøqeHHH OT^JlIOqaK)- 
u],HX KaTymex; 

■^OTKJI ~ ^OTKJll^Tj 

tae k-s — K034)(|)HuHeHT nepecqexa roxa, onpeaejiaeMbifi no ijadji. 34. 

47. CXEMbl C nPOMEHiyiOHHblMM HACblL 14 AfOL 14 MIVIMCfl 
TPAHCtBOPMATOPAMH TOKA 

ripoMemyToqHbie HacbimaroipHeca TpaHC(|)opMaTopH tokb (IIHT hjih 
TKB) oSjierqaioT ycjiOBna paSoTH KOHTaKToB pejie h npHM^HHiOTca 
ftjia nHTanna oaHOBpeMenHO necKOJibKHx samnT. j 

OpHMeHaa npoMejKyxoqHHe na- 
cbimarømneca TpaHC(|)opMaT(i)pH to- 
Ka, MojKHO HcnoJibsoBaxb Ha nepe- 
MeHHoM TOKe, KpoMe pejie )HT-80, 
pejie 3T-500 c Menee MomnoH koh- 
XaKTHOH CHCXeMOH. C nOMOmbloTKB 
HJIH OHT MOJKHO BbinOJlHHTb Ha HØ- 
peMeHHOM onepaxHBHOM xoKe npo- 
aojibHue flHcJxiiepeHHHajibHHe samn- 

TH, npHHeM HX MOJKHO BKJHOqaXb 
KaK HenocpeacTBeHHO b u,enH aa- 
iHHT, xaK H Ha oxaejibHbie, cneuH- 
ajibHo BuaeJieHHbie xpaHc^JopMaxo- 
pbl TOKa. 

ripH HenocpeacxBeHHOM BKJiioqe- 
HHH OHT (TKB) ynpomaexca sa- 
u!,Hxa H coKpaiu,aexcH ajinna coean- 
HHXeJIbHblX npOBOaOB, HTO HpHBO- 
flHT K yBejiHqeHHio narpySKH na 
XpaHClJjOpMaTOpH TOKa, KOTOpue MO- 
ryx He npoftxH no 10 %-hoh norpem- 
HOCTH. no3TOMy 6ojiee u,eJiecoo6pa3- 

Ho noaKJHoqaxb OHT k oxaejibHHM 
xpaHC(|)opMaTopaM xoKa. 

Ha pHC. 82 HsoøpajKeHbi MaxcH- 



Phc. 83. CxeMa samHTU rpancijiopMa- 
Topa c Hcno.iib 30 BaHHeM TKB h peæ 
THna HT-80, BKjiioqeHHux Ha oxjiejib- 
Hbie TpaHCtpopMaropbi TOKa. 


MajIbHbie TOKOBbie SamHXH JIHHHH, 
a Ha pHc. 83, 84 — 3aiu,HTH chjio- 
BblX TpaHC(|)OpMaTOpoB. 

CxeMbi c HHT npHMeHHioxca 
xaKJKe H B xex cjiyqaax, KoxKa hc- 
KjHoqaexca bosmojkhoctb HcnojibaoBanHH cxeM c /leuiyHTHpoBaHHeM. 

HanSojiee pacnpocxpaHeHHHMH cxeMaMH MaKCHMajibHHX tokobhx 
aaiHHT c HcnojibsoBaHHeM ko KByx npoMejKyxoqHHx, HacHinaiomHxca 
xpaHciJJopMaxopoB xoKa asJiaioTca cJieayrømHe: 






183 











1. c BKjiHD^eHHeM pejie Ha paanocTb tokob Asyx 4)33 TpaHc4)op- 

MaTopoB TOKa aamHTbi: 

а) BKjHoneHHe ojiHoro OHT Ha paanocTb tokob flByx 4)33 Tpanc- 
'4)opMaTopoB TOKa aamHTbi; 

б) BKJHoneHHe o^Horo OHT na paanocTb tokob flByx 4)33 oT/^ejib- 

HblX TpaHc4>OpMaTOpOB TOKa. 

2. c BKjHOHeHHeM pejie na 4)a3HHe tokh: 

a) BKjiK)HeHHe /[Byx OHT na 4)a3Hbie tokh TpaHc4>opMaTopoB TOKa 
'samHTbi; 

6 ) BKJHOHenHe flByx IIHT Ha 4)a3Hbie tokh OTAejibHUx TpaHc4>op- 
MaTopoB TOKa; 

b) BKJimeHHe ojiHoro IIHT Ha paanocTb tokob h BToporo Ha 4)33- 
HblH TOK OTAeJIbHblX TpaHC4)OpMaTOpOB TOKa. 

3. c BKJHoneHHeM AByx pejie Ha 4)33Hbie tokh h TpoTbero pejie na 

•CyMMy TOKOB 3THX 4)33! 

a) BKJHOHeHHe AByx riHT Ha 4)33Hbie tokh TpaHc4)opMaTopoB Toxa 

aamHTbi; 

6 ) BKJHOHeHue flByx OHT na 4)33Hbie tokh oTflejibHbix TpaHc4)op- 

MaTopoB TOKa; 

b) BKJHOHeHHe oAHoro OHT Ha pasHocTb tokob h BToporo — Ha 
•4)a3HbIH TOK OTAejIbHblX TpaHc4)OpMaTOpOB TOKa. 

PaCHØT SamHTbl. PaCHØT yCTaBOK MaKCHMajIbHblX TOKOBblX sa- 
IHHT c npOMeJKyTOHHbIMH HaCbimaiOIHHMHCa TpaHC4)OpMaTOpaMH TOKa 
HePpOBepKa HX HyBCTBHTejIbHOCTH npOH3BOZIHTCH B TaKOM >Ke HOpH/IKe, 
KaK H jiJiH cxeM c jiemyHTHpoBaHHeM. HcKjnoneHHe cocTaBjiaeT TOKoaaa 
OTceHKa, BbinojiHeHHaa pejie THna 3T-500, jiJin KOTopoii ycjiOBHa jio- 
CTaTOHHOH HyBCTBHTejIbHOCTH aaiHHTbl {k^ = 1,5) H BØJIHHHHa OCTaTOH- 

Hux HanpajKeHHH onpejiejiHeTca npn = 1,5 no 4)opMyjie (246), t. e. 
fljia cxeM BKJHOHeHHH pejie Ha 4)33Hbie tokh 


/(3) 

■' K. MHH 


7(3) 

K. MaKC 


>3,9; 


(272) 


jljia cxeM BKjHoueHHa peJie Ha pasHOCTb 4)a3HHx tokob 

/(3) 

.. >2,25. 


/(3) 


(273) 


ycJiOBHCM odecneneuHa ocTaTOHHoro HanpHH<eHHa, paBHoro 60% ot 
HOMHHajibHoro, aBjiaeTCH 


/ 


(3) 


K. mhh. m 


/(3) 

K. MaKC 


>3,3. 


(274) 


B jiajibHeHiueM Heo6xo;!,HMO npoBepHTb TpaHc4)opMaTopbi tokb no 
T^pHBbiM 10%-HOH norpeiuHocTH, AJin nero Tpe6yeTca onpeziejiHTb nep- 
BHHHblH TOK, HpH KOTOpOM OØecneHHBaeTCa OTKJHOneHHe BblKJHOHaTe.aa 



Uotka), H CpaBHHTb eFO C TOKOM Cpa6aTHBaHHH MaKCHMaJIbHOH TOKOBOll 
SaUj(,HTbI 

^OTKJl ^p^y. M. r^T* (275); 

ycTanoBJieHO, ^to MHHHMajibHoe BHaqeHKe BTopn^Horo TOKa otkjik)- 
tjeHiia npH HcnoJibSOBaHHH TKB paBHO 4,9 a. 3to nosBOJiaej k 3 ycjio- 
BKa ayBCTBHTejibHOCTH onpeflejiHTb MaKCH- 
MajibHO /[onycTHMyio BejinaKHy K034)4)HiiHeH- 
Ta TpaHC4)0pMaUHH TpaHC4)OpMaTOpOB 

(276) 

r^e /c. M. T — nepBHaHbiK tok cpaSaTbiBamia 
MaKCHMajIbHOH TOKOBOH Sa- 
mKTH; 

kp — K034)(|)HUHeHT paSBeTBJieHHa. 

OpH coBMecTHOM BKjiioaeHHH OHT H pe¬ 
jle HarpysKa na TpaHc4)opMaTopbi TOKa, ko- 
Topaa cpaBHHBaeTca c flonycTHMOH aarpys- 
KOH no KpHBbiM 10%-HOH norpeniHOCTH, 
onpeAeJiaeTca BbipaacenHaMH; 

fljia cxeM c noflKjHoaeHHeM oanoro h flByx 
peJie K TpaHC(|)opMaTopy TOKa 

Zh — Zx. X -T Zp -h ’^Rnp't 

jljia cxeMbi c noflKjHoqeHHeM pejie h OTKjiro'iaromeå KaTj^uiKH k jpanc- 
(|)opMaTopy TOKa 

Zh — Zx, X -R 2 (Zp -p Rnp), i2ny 

rae 2x. X — conpoTHBjieHKe xo.TocToro xoaa TKB (naH OHT) npn pac- 
aeTHOM ToKe, onpeaejiaeMoe no KpnBon (pnc. 85); 

Zp — conpoTHBjieHHe pejie npn pacaeTHOM TOKe, onpefleJiaeMoe 
no KpKBOH (pnc. 78); 

Rnp — COnpOTKBJieHHe npOBOaHHKOB OT TpaHC4)OpMaTOpa TOKa ao 
jiaMejiH sainHTbi. 

PacneTHaa xpaTHocTb ajia onpeflejienna Zp no KpHBOn (pnc. 78); 
onpeaeJiaeTca BbipaJKenneM 

^pam — 1 

T. T 

rile /y. M.T — ycTaBKa MaKCHMajibHOH tokoboh samHTu; 
tB. HOM = 5a — BTOpHqHUH HOMHHaJIbHblH TOK TpaHC(|)OpMaTOpa TOKa; 

1,1—K034)4)HnKeHT, yqHTbiBaioiuHØ 10%-Hyio norpeuinocTb 
TpaHc4)opMaTopa TOKa. 

ripoHBBeaa yKaaaHHbie pacqeTbi, mojkho npoBcpHTb E03Moa<HOCTb 
BKjiioqeHHa TIHT h pejie sainKTu na oann TpanccJjopMaTop TOKa. 


.1 _ 





\-2 





r,' 















4 s 12 i'O'rKP.a 


‘ti.JJfi 

Phc. 85. KpHBbie Ann onpe;ie-- 
JieHH3 nojiHoro conpoTHaae- 
HH3 xoAocToro xoAa npoMe- 
xyTOAHbix HacumaromHxca,- 
TpaHCljjOpMaTOpOB TOKa B sa- 
BHCHMOCTH OT KpaTHOCTH TOKa: 
1 —OTnatKa 5a; OTnaiiKa 9—5a, 
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Ecjih no ycjioBHio 10 %-hoh norpeiuHocTH narpysKa Ha TpaHc4)op- 
Majopbi TOKa npeBbiiuacT flonyCTHMvio, to TpaHc4)opMaTopu TOKa ne- 
o6xootmo coejiHHHTb nocjiejlOBaTejibHO hjih npHMCHHTb cxcMy c paa- 
flejibHHM HHTaHHeM pejic H TKB (nHT), npn KOTopofl mo>kho SHaqH- 
TejibHo cHHSHTb HarpysKy na Tpanc^JopMaTopbi TOKa. 

OpH Bbi6ope cxeM c paaflejibHbiM nHianHeM pejie h TKB, KpoMe 
o6biHHbix pacHCTOB H npoBcpKH TpaHc^JopMaTopoB TOKa 3ain,HT no Kpn- 
BblM 10%-HOH nOrpeuiHOCTH (cm. paCHCT CXCM c JieUiyHTHpOBaHHeM), 
HeoOxOflHMO npOBCpHTb HyBCTBHTCJlbHOCTb HO HCpBHHHOMy TOKy Cpa6a- 
TbiBaHHH oTKjnoHaioffl,eH KaTyniKH. 

’TyBCTBHTCJibHocTb onpeflejiHeTCH no BCJiHHHHe HarpysKH na Tpanc- 
4)opMaTop TOKa H Tadji. 34. HarpysKa na TpaHc^JopnaTop TOKa onpe- 
fleJiaeTca no ^JopMyjie 

Zh = ZtKB + Z 2 + 2i?np, 

rfle Ztkb = 3,1 om; 

Z .2 -COnpOTHBJieHHe BTOpHHHOH 06 m 0 TKH BbldpaHHOTO TpaHc4)OpMaTOpa 

TOKa; 

Rnp — COnpOTHBJICHHe npOBOflHHKOB OT Tp aHC4)OpMaTOpa TOKa ao Jia- 
MCJIH 3ara,HTH. 

HeodxoflHMaa qyBCTBHTejibHocTb odecncHHBaeTca, ecjiH 

■^OTKJl kpiy. T«T, ( 278 ) 

rae kp — K034)t))HHHeHT, yqHTbiBaioiii,HH coeaKHenne TpaHC(|)opMaTopoB 

TOKa, nHTaiora,Hx samHTy h ITHT. 

TIjih CXCM c BKjnoneHHeM 3am,HTbi h OHT na oahh TpaHC(|)opMa- 
Top TOKa ép = 0,5; jina cxcm c pa3ae.TbHbiM BKjnoneHHeM hx kp ~ 1. 

Ecjih TKB h pejie MaKCHMajibHofl tokoboh aamHTbi nHTaiOTca ot 
odinHx TpaHC(|)opMaTopoB TOKa, TO npoBcpKa noc.TeaHHx npoH3BoaHTca 
r(3) 

»npH iy. M. T ^ ^ K. MaKC* 

TpaHC{|)opMaTopbi TOKa npoaojibHon aH(i)(|)epeHnHaJibHOH samHTbi 
inpoBcpaiotca npn KpaTHocTH MaKCHMajibHoro TOKa BHeiuHero KopoT- 
Koro aaMUKaHHH 

/(3) 

K. M3KC 

rripacH = 7-- , ( 279 ) 

rae /k^møkc — MaKCHMajlbHblH TOK npH BHeUIHCM TpeXI^aSHOM KOpOTKOM 
aaMHKaHHir, 

/t. T. HOM — HOMHHajIbHblH TOK TpaHC^IOpMaTOpOB TOKa. 

HarpysKa na Tpanc^iopMaTopbi TOKa c yncTOM cxcmbi hx cocah- 
HCHHa onpeaejiaeTca BbipajKenneM 

2H = -fe?x(Zp + i?np), (280) 

rae kcx = VS HJIH 1 —- K03d)(|)HU,HeHT CXCMbl npH COCaHHCHHH TpaHC- 
(|)OpMaTOpOB TOKa COOTBCTCTBCHKO fi TpcyCOJIb- 
HHK HJIH 3Be3ay; 

Zp — conpoTHBJieHHe pejie, KOTopoe onpeaejiaeTca 
no pacHCTHOMy TOKy b pejie npH k. 3 . 
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PaOTexHHH TOK B peJie npH k. s. onpeAejiaexcH no (Jrøpiwyjie 


ip = k, 


/(3) 

^ K. MaKC 


( 284 . 


r(Jia oøjier^eHHH paOTexoB Za MOJKex 6hiTb onpeAeJiena no kphbmm. 
(pnc. 78). 

npH pacnexe aamnx, KpoMe odbinnon npoBepKH, peKOMenAyexca 
npoHBBoanxb npOBepKy nyBCXBHxejibHOCxn no xoKy oxKJnoneHHH npas; 
AByx4)a3HOM KOpOXKOM SaMHKaHHH 

k 

1 ^K.Mnii'^n /rvoov 

= —j -, (282) 


rae — MHHHMajibHoe SHanenne xona npn xpexi^aanoM k. 3 . b. 

30He 3a[ii,HTbi; 

/oTKJi — xoK oxKJiioneHHa, BeJinnnna' Koxoporo onpeaejinexca na 
(JjOpMyJie (278) hjih no xa6ji. 33. 
kn — K03(|3ci)HU,HeHX, ynHXbiBaiomHH CHHJKenne nyBCXBHxejibnocxn, 
r(jia cxeM (pnc. 84) npn aeyxcJjasHOM k. 3. 3 a cnjioBbiMH xpanc-- 

(JjopjwaxopaMH c coeanHenneM o6moxok ^/A-H ka=, a npn bkjiio- 

nennn asyx OHT kn = i. 

Snanenna 10%-Hbix norpeuinocxen xpanc^opMaxopoB xoxa onpeae-* 
jiHioTca no HHjKenpHBeaennbiM KpnBbiM n xaøjinpaM no AannbiM bxo- 
pnnnoH narpyaKH Zg ^ Kpaxnocxn nepBnnnoro xoKa mpacq npn jno6oM 
KJiacce xonnocxn; 

a) jina TpaHc4)opMaxopoB xoKa xnna TO-10 n TOy-10 — no xa6ji. 35 
H KpHBbiM na pnc. 86; 

Ta6ÅUU,a 35, 

aaHHbie fljia onpejiejieHHa 10%-hoh norpemHocrø TpaHC(f!opMaTopoB. 

TOKa THna T4>-10 h TOV-IO no kphbwm na pnc. 86 


AaHHbie 

BapHaHTbl HCnOJIHCHHH 

HopMajibHfciS 

yCHJieHHbl^ yCHJieHHblfi:^ 

KpoMe KJiacca c KJiaccoM 
TOqHOCTH TOHHOCTH 

3 H 3/3 3 H 3/3 

HoMHHaJIbHblH 
nepBHMHbiH TOK,a | 

i 15; 30; 50; 
75; 100; 150; 

1 300 

20; 40; 

200; 400 

600 

15—600 

15—300 

Kjiacc TOMHOCTH ^ 
cep^^e^HHKa 

0,5 

1; 3 

0,5 

1; 3 

0,5 

1; 3 

0,5 

1; 3 

3 

HoMep KpHBOH 

2 

5 

3 

6 

1 

4 

1 i 

i 1 

4 

' 7 








6 ) flJiH TpaHc4)opMaTopoB TOKa Tuna TOO-IO h TOOy-lO — no 
Ta6ji. 36 H KpHBbiM Ha pHC. 87; 

TaåÅima 36 


JiaHHHe fljis onpenejieHHH 10 %-hoh norpemnocTH TpaHc45opMaTopoB 
TOKa Tuna Tn<l>-10 h Tn<I)y-10 no kphbmm na pac. 87 


Tim 

cep;teHHHKa j 

KJiacc 

TOHHOCTH 

Tn>i5-io 


Tn<t>y-io 


HoMHHajibHbifi nep- I 

BiiqHblU TOK, a 

HoMep 

k’pbboh 

HOMHHajibHbiU nep- i 

TOK, Q ' 

HoMep 

KpHBO^ 



75—150 

1 

75—100 

3 



200 

4 

150 

5 

D H 3 

Bce 

300 

2 

200 

6 



400 

7 

300 

8 



50—150, 300 1 

9 

30—300 1 

11 
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n podoAxeHue madA. 36. 


Thh i 

cepj^euHHKa 

K-^acc 

TO^HOCTH 

Tn<t>-io 

Tnujy-io 

1 HoMHHajibHbiH nep- 

BHMHbiH TOK, 0 

HoMep 

KpHBOH 

HoMHHajibHHfl nep- 

BHMHblH TOK, Q 

HoMep 

KpHBOfl 

0,5 

1 

5—40, 200, 400 
5—300 

10 

II 

\ 

I 5—20 

13 


» 

400 

10 

30—300 

11 

1 

0,5/3/3 

50—150, 300 

10 

5—20 

13 



O 

o 

o 

o 

CN 

O 

1 

! 

30—300 

11 


1/3 

5—400 ! 





3 

5—400 

10 

5—200 

12 



Phc. 87. KpHBue 10%-Hbix norpemHocxeH TpaHC(J)OpMaTopoB toica tana T<I>-10. 
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b) TpaHC(|)opMaTopa toké TMna TS-35 ^ no ta6ji. 37 h KpH- 

BMM Ha pHC. 88; 


Ta6Aui(a 37 

flaHHbie flJiR onpeaejieHiia 10 %-hoh norpeuiHOCT« TpaHC(!3opiviaTopa 
TOKa THoa TB-35 ao KpHBUM na pac. 88 


HoMHKaJIbKufi TOK, U . . 

600 

400 

300 

200 

j ISO 

100 75 

nepBHMHUfi TOK, a . . 

600 

600 

300 

1 600 

300 

j 600 

150 

i 

300 

150 i 

300 1 150 

HoMep KpHBoii .j 

; 

2 

3 

4 

5 1 

6 

7 j 

8 j 9 1 
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r) fljia TpaHc4)opMaTopa tokb rana TBiI,-35 — no Ta6ji. 38 h kph- 
BbiM Ha PHC. 89; 

3,aHHbie »Jia onpejiejieHKa 10 %-hoh norpeuiHOCTH TpaHC({)opMaTopa 
TOKa Tana TB^-35 no kphbwm na pac. 89 


















Kpamnocmb nepduwoeo memo mpocv 


e) fljiH TpaHc4)opMaTopoB TOKa THna TB-110 h TBH-110 — no 
Ta6ji. 40 H KpHBbiM Ha pHC. 91; 



Phc. 91 . KpHBwe 10 %-Hux norpeuiHocTefi TpaHctbopMaiopoB roHa rana TB/t-110 

H TB-110. 


ripuMep 16 . PaccHHTaxb aaniHTy ;ihhhh 35 Ke c pe;ie npaMoro AeflcTBHH no 
cæj,yioiu,HM flannuM: 

1. JlnHua 35 K8 c / = 10 km nnxaeT noHH3HTe.nbHyio noAcraHunio c o.hhhm 
T paHceJiopMaTOpoM Momnocxbio 3200 Kea, coeAHHeHne'oOMoxoK y Koroporo A/A-Il; 

2. MaKCHMaJifaHUH paGonnS tok jihhhh /p^g “• 


3. KpaxHocxfa TOKa narpysKH npn cawoaanycKe aBHraxeæfi. OTHeceunaa k 

MaKO. -^c ~ 


7 800 
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Ta6Aau,a 40 

/laHHwe fljiH onpeflejieiiHS 10 %-hoh norpeuiHOCTH Tpanc^opMaTopOB TOKa THna TB-llO h TBJ^-llO no kphbwm na pHC. 91 



ConpoTHB,neHHe BTopH'i- 

Hoft 06MOTKH, OM. .. . 0.45 0,77 0,28 0,84 0,344 0,62 0,16 0,326 0,132 0,22 0,31 0,156 0,204 0,153 


























































HpamHOcmb nepduwoeo mona 


jk) tpaac4)opMaT6pa tokS rana THil-IIO — no xa^Ji. 41 h 
K pHBbiM na pHC. 92. 



* 4. nepBHqHue tokh TpextfiasHoro KopoTKoro aaMbiKaHHH a MaKCHMaJibHOM h 

MBHHMajibHOM peJKHMax npH K. 3. BHayajie ^ihhhh ^„aKc i ~ ^^00 a, i = 

■= 4000 a; npn k. 3. b KOHue ;ihhhh „aKc 2 = 2500 a, 2 = 2000 a; npn k. 3 . 

Ha jiHHHH HHsmero nanpajKenHa '„aKC 3 = 550 a, 3 “ 500 a. 

Rjia nHTaHHH aamHTw npegycMaTpHBaiOTca TpaHc^opMaropu roKa xHna TBA-35, 
BCTpoeHHwe B BbiKÆKmare^iH. 

7* 
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ripHHiiHn BbinojiHeHHH samHTu. Ha maiiH npe^ycMaTpasaeTCH 
TOKOBaa OTce^Ka a MaKCnMaabHaa TOKosaa sasuHTa ot Me>K;;y4)a3Hux k. 3 . c pejie 
npaMoro aeftcTøHa PTM n PIB. 

XoKOByio OTceTKy Ha cTopone HHSKoro HanpajKeHHH TpaHcejiopMaTopa oTCTpoHM ot 
K. 3. n npoBepHM no ycjioøHio o6ecneHeHHH ocTaTonnoro HanpajKeHHH Ha niHHax. 

MaKCHMaJibHaa tokobøh 3am,HTa OTCTpaHBaeTCH ot tokob HarpysKH c yneTOM 
caMoaanycKa flønraTejieft h KoaiJxjjHHHeHTa BoaøpaTa pene PTB (Æ^=0,7). npoøepH- 
eTCH aauTHTa no nyøcTøHTejibHocTH npH pacneTHOM k. 3 . Ha cTopone HuSKoro ua- 
npHJKeHHH. MaKCHMajibHyio TOKoøyio aauTHTy BbraomHM no cxeMe BKJironeHHH pejie 
na (fasHue tokh, a TOKOøyio OTcenKy na paanocTfa (jiasHHx tokob. 

PacHCT aaniHTbi 1. ToKOsaa OTcenKa, OTCTpoennan ot k. 3 ., Hå CTopoHc 
HHsmero HanpajKeHHH TpaHC(j)opMaTopa no ycjioBHio o6ecneHeHHH ocTaTonnoro na- 
npHJKeHHH (0,6(7^,^^) na uinHax nHTarømeft noflCTaHHHH. MuHHMajifaHoe ananeHHe 
TOKa Tpex(j)a3Horo KopoTKoro saMbiKannsi ø naqajie ;ihhhh paøHO 4000 a h 6ojibme 
HHTHKpaTHOrO 3HaHeHHH MaKCHMaJIfaHOTO TOKa TpeX(|ia3HOrO KOpOTKOrO SaMUKaHHH 
na CTopoHe Hnamero nanpajKenna TpaHc(j)opMaTopa (5 ■ 550 = 2750 a). 

2. Tok cpa6aTbiøaHHH pejie tokoboh oTcenKH 


*cPTM “ 


/3^ = 95 a. 


rflfi n = = 20 flJiH npHHHToro TpaHC(|iopMaTopa Toxa TB/I-35 (Ta6;i. 51, norø- 

^ 5 

Hcenne I — 3). 

Tok cpa6aTfaiBaHHH peJie MaKCHMa;ibHOH tokoboh aamHTH onpe^erøeTCH no 
({)OpMyjie 

^H^c^cx -^paC. MaKc 1,2 • 1,4 • 1 50 ^ 


ycTaBKH peæ iypxM = 100 “ ® *yPTB = 6 “■ 

3. npoBepHøM nyøcTBHTeJibHocTb MaKCHMajibHOH TOKOBOH aauTHTu npn asyx- 
$a3HOM K, 3. Ha CTOpOHe HH3KOrO HanpHHCeHHH TpaHC(})OpMaTOpa 


k„k„Kjl, 


q K c cx 


500 

50 


^pa6. Mane 




1,5- 1 , 2 . 1,4-2 
-ojTT-= 


«n 1 

cxeM C PTB, BKJiKineHHbiMH Ha (J)a3HMe tokh npn ;;Byx(})a3Hux k. 3 . 


3 a TpaHC(|iopMaTopoM A/a-11. 

HyBCTBHTe,nbH0CTb MaKCHMajibHOH TOKOBOH 3amHTM xopomaH. 

4. ripoBepHM TpaHC(j)opMaTopM TOKa no 10%-hoh norpemnocTH npn tokb cpa- 
6aTHBaHHH pejie tokoboh OTcenKH. 

Harpy3Ka Ha TpanciJiopMaTopH TOKa 


— ^PTM + ^PTB- 


ConpoTHBjieHHH pejie 

^pacq ~ 


H Zpjg oiipeaeJiHM no KpnøoH (pnc. 72) 

l-HyPTM _ 1,1 • lOQ _ 22 

^E. HOM ^ 


®PTM = 0 H 2pxg == 0,9 OM (fljiH ^'ypxg), Tor^a = 0 + 0,9 = 0,9 om. 

Ho KpHBUM (pHc. 89) Ulm TpaHC(J)opMaTopa TOKa THna TBTl,-35 npH paeneTHoft 
KpaTHocTH nepøHHHoro TOKa = 22 Zg < 0,2 om, t. e, aannaa narpySKa 
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Ha TpaHC(j)OpMaTop 6ojihme flonycTHMOfi. JXna CHH*eHHH HarpysKH 3arpy6jiHeM MaK- 
CHMajitHyio TOKOByio aaiuHTy h nepexo^nm k HaHeoJitmeMy BOSMOJKHOMy Kosdxbn- 
200 

UHeHTy TpaHC(j)opMaHHH, r. e. — -g- . 

Tokh cpa6aTbiBaHHH pejie PTM 


'cPTM 


= 


•=2-/3 


_5_50 
40 ' 


47,5 a. 


Tok cpa6aTbiBaHHH pejie PTB 


1,2-1,4, 

'cPTB ~ OJ ' ■ 


50 

40 


3 a. 


rio Ta6ji. 24 onpeaejiaeM ycraaKu pejie = 50 a h /yppe = 5 a 


1,1 • lyPTM 1,1 • 50 


11 . 


rio KpHBOH (pHC. 72) B 9T0M cjiyqae HarpysKa Ha TpaHcejiopMaTopu tokh 
~ ^PTM + ^ptb = 04'1,4=1,4 0.«. 


flonycTHMaa narpysKa np« na TBJI,-35 no pnc. 89, J^o^ “ 

= 0,7 OM. HarpysKa na TpaHcejrøpMaTop TOKa 6o.ii,me aonycTHMoft, noaroMy npH- 
HHMaeM nocJieaoBareJibHoe coe^HHeHHe flsyx TpaHc(j)opMaTopOB tokh, aonycTHMas 
HarpysKa Ha KOTopbie yBejiHHHTca BflBOe h ^on ~ ® 3 tom cjyqae aainnra 

OyaeT pa6oTaTb Ha^ejRHO, a TpaHcejiopMaTOpu Tona — c aonycTHMbiMH norpem- 

HOCTHMH. 

npuMBp 17. PaccHHTaTb aaiHHTy jihhhh 35 ko c aaHHHMH npHMepa !6 h nara- 
HHeM onepaTHBHUx iieneft ot npoMejKyroHHbix HacbimaiomHxca TpaHCtpopMaiopOB 
TOKa. 

npnHHHH BunojiHeHHH samHTu, npejiycMaTpHBaeM MrHOBeHHyio to- 
KOByio oTceqKy h MaKcHMajibHyro TOKOByio samaTy c orpaHaqeHHO aaBHCHMoø xapaK- 
TepHCTHKOH BH^epiKeK BpeMCHH. XoKOByiO OTCeHKy OTCTpOHM OT K. 3. 3a TpaHc^op- 
MaTopoM (c HH3KOH CTOpOHbi), 3 MaKCHMa.TbHyio TOKOByio 3aiii,HTy — OT pa6oqHx 
TOKOB JIHHHH C yHOTOM caMosaHycKa aBHraTejieft noTpe6HTeJieH. npHHHMaeM cxemy 
BKjiioqeHHH flsyx pejie HT-81 Ha (jiaanbie tokh. 

ripOBepKa B03MOJKHOCTH BblHOJIHeHHH TOKOBOH OTCeqKH 
UOyCJIOBHHM qyBCTBHTeJIbHOCTH B KOHIiesamHIHaeMoft JIHHHH. 
Jlna npHHHTOH cxeMbi BKJiioqeHHH peJie HT-81 Heo6xojiHMaH qyBCTBHTejibHocTb ot- 
ceqKH npH ee OTCTpOHKe ot k. 3. 3a TpaHcejiopMaTopoM 6yAeT o6ecneqeaa, ecjin 


/(3) 

K. MHH 


/(3) 

K. MaKC 


3 


2 ^ 
-/ 3 


rjie — K034)i|)Hn,HeHT, yqHTUBaiomHH cHHJKeHHe tokh KopoTKoro saMUKaHHH npH 
gByX(J)a3HOM K. 3., 


2000 o fi ^ 2 


Mlij5 = 2 , 6 . 

/3 


ToKOBaa OTceqKa OyaeT HMeTb jiocTaToqnyio qyBCTBHTejibHOCTb npn k. 3. b 
KOHIie JIHHHH. 

npOBepKa B03MOJKHOCTH BUHOJIHeHHH MaKCHMajIbHOfl TO¬ 
KOBOH SamHTU nO yCJIOBHHMqyBCTBHreJIbHOCTH npH K. 3. 3a 


197 



TpaHc(|iopMaTopoM. M!yBCTBHTe;iiiH0CTii MaKCHMa;n>Ho3 tokoboh aaniHTu npo- 
BepHCTCH no (Jjopwyjie 

h h te h 

^K. mhh3 ^ 

7 7 ^ k k ' 

'pa6. MaKC 

K 1 . 

rfle ^— = -g— yBUTUBaCT BKaroqcHHe peae Ha (paanue tokh npn npHCoe;(HHeHHH 
o6motok TpaHC(J)opMaTopa 

éjj = 0,85 — K 03 (j)i})HUHeHT Boaspara fljia pejie HT-81; 

K(, = 1,4-—pacieTHaa KpaTHOCTb tokob HarpyaKH npn caMoaanycKC flBHraTe- 
jieH, OTHeceHHaa k /pgQ_ (npHHHTO no ycjioanro npejKnero 
npHMepa); 

ég=l,2 — K03(|)4)HnHeHT naflesKHocTH peJie HT-81, 


500 

50 


= 10 > 


1,5 . 1,2 . 1,4 
0,85 • 2 


= 5,9. 


MaKcHMajibHaa aamHxa npn k. 3 . aa TpaHC(J)opMaTopoM (c hh3Ko3 ctopohh) 
pa6oTaeT nafleJKUO. 

Bbi6op K03(|)(})HnHeHTa TpaHC(J)opManHH Tpanc^opMaTopa 
H paener ycTanoK aaninru. IlpOMejKyTOqHHe TpaHC(})®pMaTopH (TKB) 
H peJie samnTfai mojkho BKJironaTb na o^hh h re xe hjih na OTflejibHHe TpaHC(j)op- 
MaToptj TOKa. 

PaccMOTpnM exemy BKJironenHH TKB n pejie aamHTU na o6mHe TpaHc4)opMa- 
Topfai TOKa, yqHTHBaH, bto 3Ta exewa 6ojiee SKOHOMnqna. 

ilJiH aannoro Bapnama nyBCTBHTejibHocTb no TOKy OTKJironeHHH o6ecnenHBaeTCH, 
/c „ T *h'^c 

ecJiH ^c. M. T — — ^pa6. MaKc ~ pacneTHHH nepannnun tok cpa- 

6aTUBaHHH MaKCHMajIbHOH TOKOBOH 3amHTU 

^ ^pa6. MaKC^H^c _ 50 • 1,2 • 1,4 „„ 

^ 49 • 4,9 • 0,85 "" 


npHHHMaeM TpaHC(J)OpMaTOp TOKa c K03(J)(|lHUHeHTOM TpaHC(|)OpMaii;HH rt^=» 



Tok cpa6aTbiBaHHH tokoboh OTCenKH 


i, 


/(3) 

^ ^ ' K. MaKC _ 

OTC ^H^cx Z 


1,2 


20 ' 


: 30 a. 


Tok cpa6aTUBaHHH MaKCHMaJibHOfi tokoboS samHTH 


'"H CX 


1,2 . 1 . 1,4 50 , 

Hn = 4,95 a. 


0,85 


20 ■ 


no Tafiji. 26 BH6HpaeM ycTasKH peJie HT-81 iy ^ a vi iy = 30 a. 
OnpeaeJienne narpyaKH na TpaHC(J)opMaTOpu tokh. Tlpn 
cOBMecTHOM BKJiioqeHHH TKB H peJie aamHTU no ycjiOBHHM 10 %-hoh norpeuinocTH 
Harpyaxa na TpaHC(J)opMaTopu Toxa ne aojiJKna npesbimaTb aonycTHMofi. 

PaeneTHaa xpaTHOCTb nepBHHHux tokob TpaHC(J)opMaTOpoB TOKa 


1,1 


1,1 • 30 


: 6 , 6 . 
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no pacqeTHOH KpaTHOCTH H KpUBblM (pHC. 74) 

Zp — 0,21 OM H 2 x 1^5 = 0,85 OM npH iy ^ ^ — 5 a. 

EcJIH npHHHTb flJIHHy MeflHWX npOBOaHHKOB OT TpaHC(})OpMaTOpa TOKa flO sa- 

lUHTH I — 2Q M ceyeHHeM S = 4 mm^, to 

i? = p 4-= Øj0175 ^ = 0,13 0^. 
o 4 


Torfla HarpysKa Ha TpaHC(})opMaTopbi TOKa npn tokb cpa6aTbiBaHHa OTceqKH 
øjj = øp -f- 2 ^xkb ^"^np ~ 0,21 -f- 0,85 -f- 2 • o, 13 = 1,32 om, 

Oo KpHBHM 10%-HOH norpeiHHOCTH (pHC. 88, 89) npH paCqeXHOH KpaTHOCTH 
fn = 6,6 H «x ~ flonycTHMoe conpoTHBjieHHe HarpysOK flJia TpaHC(i)opMaTOpoB 
TOKa TB-35 Zj, = 0,4 om h rhh TBXI,-35 = 0,65 om. 

B røHHOM cjiyqae coBMecTHOe BKJiroqeHue peJie 3am,HTU h TKB na oahh rpaHc- 
(JjOpMaTOpM TOKa HeBOSMOJKHO, THK KaK «„ = 1,32 > Z|, 

3arpy6HM qyBCTBHTeJibHocTfc MaKCHMajibHOØ tokoboA saiHKTH, hto aaer bos- 
MOJKHOCTb nOBbICHTb K03(J)(|)HII,HeHT TpaHC(jlOpMan,HH TpaHCljlOpMaTOpOB TOKa H, CJie 
aoBaiejibBo, CHHSHTb pacHeTHyK) KpaTHOCTb H yBejiHqHTb aonycTHMyio HarpysKy 
Ha TpaHC(J>op.MaTopbi TOKa. Op« stom 


/(3) 






: =5,9, 


* pa6. MaKC 


MaKCHMajibHoe anaqeHHe K09(J)(|)HU,HeHTa HaaejKHocTH 


k 


H. MaKC 


10 • • K 


10 ■ 0,85 • 4 , 

_ l_r= 1,7. 

1,5 • 1,2 • 1,4 


Rjin HaftfleHHoro MaKCHMaJibHoro K 03 (l 5 (j)HU,HeHTa HaaejKHoCTH ^h. MaKc~l’’^ 
onpefleJiHM nepBHqHbifi tok cpa 6 aTHBaHHH MaKCHMaJibHoft tokoboh 3 am,HTU h k 09 (J)- 
4 )HHHeHT TpaHC(J)OpMaHHH TpaHC(|)OpMaTOpOB TOKa; 


MaKC^C 


* pa 6 . MaKC 
T. pacq ‘^ 49 ' 


1,7 • 1,4 
' 0,85 

: 28,5. 


50 = 140 a; 


ripHHHMaeM TpaHC(J)OpMaTOp TOKa c K 03 C{) 4 )H!J,HeHT 0 M TpaHC(|lOpMaU,HH 


150 


:30. 


Tok cpaOaruBaHHa tokoboh OTCeqKH onpeaejiHTCsi (JjopMyjiofi 

nxr = — 


1.7 ■ 1~ =28 a. 


30 

Tok cpa6aTUBaHH!i MaKCHMajibHOfi tokoboh aainHTbi 
1,7 1 • 1.4 50 




— 4,5 a. 


<=• «■ 0,85 30 

PacqeTHaa KpatHocTb nepsHqHHx tokob TpaHc<j3opMaTopoB tokh 

1,1 • i.r nx. 1,1 • 28 


m 


^y. OTc 


pacq 


= 5,1. 
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no paCTeTHofi KpaTHOCTH H KpHBMM (pHC. 78) 

2p = 0,25 H np** ‘c. M. T = 4.7 a. 

HarpysKa Ha TpaHC(J)opMaTopM TOKa np« tokb cpaeaTUøaHHH oTceiiCH 
Zj, = Zp + Zxi^B + ^-^np = *^>25 + 0,85 + 2-0,13 = 1,36 om. 

Do KpHBUM 10%-HOH norpeiUHOcTH (pHC. 88, 89) onpeaeJiHM aonycTHMue Ha- 
rpysKH Ha TpaHc(})opMaTopu TOKa npH pacneTHoft KpaTHocTH m = 6,l. 

ZljiH TB-35 z„_ = 0,51, fljiH TBa-35 z^_ = 0,85. 

Kax BHflHO H3 pacHeTOB Zj, = 1 ,36 > Zp = 0,85 (ajih TBXI,-35). B ^laiiHOM 
cjiyqae Heo6xoaHMo øKJiioqHTi) pejie h TKB Ha ^øa nocJieaoøaTejiøHo coeflHHeHHUX 
TpaHC(J)opMaTopa TOKa THna TBXI,-35 h npOBepHTt hx pafiory. 

HarpysKa Ha TpaHC(J)opMaTopu TOKa npH ycJiOBHHX cpa6aTi)iBaHHH MaKCHMaJib- 
HOH TOKOBOH BaniHTU H TKB onpeaeJiHeTCH no kphbum: a-aa pejie no 
H pHc. 78 Zp = 0,25 OM , una TKB no <ixkb = 5 a h pHC. 85 z^ x ~ ® 

Onpe^eaHM nojinyro narpysKy na TpaHc(J)opMaTopu TOKa. /jonycTHMOe conpo- 
THBJieHue HarpysKH onpe^eaneM npH nepønnnoM tokø cpafiaTMøaHHa MaKcHMaJibHofi 
TOKOBOH saniHTU /(y_ M. T = iy_ x"t = 5 • 30 = 150 a no (Jjopmyjie 

AOn ^2> 

r,ne z„=l,6o.« — .^onycTHMOe conpoTHaaenne øcefi uenH, onpeaejiaeMoe no Kpn- 
BUM Ha pHc. 79; 

Z 2 = 0,18 OM — conpoTHBJieHHe øTOpnaHoft o6motkh TpaHc(J)opMaTopa TOKa, onpe- 
.nejiHøMoe no Ta6ji. 33 n 34; 


~ — 0,18 = 1,42 OM c Zg = 5,51 om. 


B aaabHeftineM ne npeflcTasjiaeTca bobmojkhocth yBejinnnTb tok cpa6aTUBaHHH 
MaKCHMajibHOH TOKOBofi 3ainHTM, HOSTOMy npHHHMaeM OKonnaTejibnoe pemenne ne- 
peHTH K cxeMe c paa^eabHHM BKJironeHneM TKB n pejie aamnTbi Ha TpaHc(})opMa- 

150 

Topu TOKa c K 09 (J)(J)HHHeHT 0 M TpaHC(J)opMaii,HH « = -g- = 30 . /lajibEeftmee yøejw- 


qeHHe K03(J)(J)HHHeHTa TpaHCcjjopManHH HeJKeaaTejibHO, TaK KaK STO npHøoflHT k chh- 
JKeHKK) qyøCTBHTejIbHOCTH no TOKy OTKJHOneHHH. 

XtonycTUMue h aeftcTøHTejibHbie conpoTHøjieHHH ^aa npHHaToro K09(J)(J)HHHeHTa 

TpaHC(J)opMaHHH TpaHC(J)opMaTopa TOKa = -g- =30 mojkho HcnojibaoøaTb h 3 npejK- 


HHx pacneTOB, ecjiH pejie BKJiroaeHbi Ha o^hh TpaHC(J)opMaTop TOKa 


z^ = Zp -f = 0,25+2 . 0,13 = 0,51 a; 
fljia TB-35 z^^^pp =0,51; 
fljia TBa-35 Zp_ = 0,85. ’ 

Mojkho HcnojibaoøaTb jiio6oh H3 yKaaannux TpaHc(|iopMaTopoB TOKa. 
Ha TpaHC(J)opMaTop TOKa c noaKJiioqeHHHM TKB 


= ^TKB + = 3,1 + 2 ■ 0,13 = 3,36 om, 


r^e Zyj^g = 3,l yKaaaHO ø MeTo^HKe pacaexa. 

no Ta6ji. 33, 34 yKasaHHOMy conpoTHøjieHHio narpyøKH cooTBeTCTayrox cjie- 
flyromne tokh oTKJiroqeHHa: 

AJia TpaHc(})opMaTopa TOKa TB-35 /qtkji = 203 a; 

AJia TB.11,-35 = 180 a. 

Heo6xoaHMyio qyøcTBHTeabHocTb npoøepaiOT no xoKy oTKJHoneHHa 
I c k f 

'OTKJI ^ p' y. M. T‘ 







Hjih cxeMbi BKJiroqeHHa flByx pejie Ha ^aanue tokh hjih flByx TKB k^~i. 
Toraa 


kJ. 


^ = 140 a. 


npuMep 18. PaccHHTaxb saniHiy jihhhh 10 Ke, øbinojiHeHHyro c pejie xHna HT-81, 
aemyHTHpyromax oxKjiroHaromyro KaxyuiKy. 

OcHOBHbie aaHHbie SJia pacJiexa. 1. Tpanc^opMaTop saBoacKoft 
noacxaHHHH MomHocxbK) 560 kbu c coeaHHeHHeM oOmoxok A/A'H nHxaexca ox 
noacxaHUHH, HaxoaameHCH Ha paccxoaHHH 2 km. Cbhsij Mescay saBoacKoft n pa- 
HOHHOH noacxaHUHHMH BbiuoaHeHa KaOeaeM. Samwxa ycxanpBaeHa y uihh noa- 
CTaHUHH. 

2. Tokh nprs xpex(|!a3Hbix k. s. jiJia MaKCHMaabnoro pejKHMa na cxopoHe 10 ks 

(b Hanaae mum) 11™ MHHHMaabHoro pejKHMa aa cxopone 10 kb 

(b KoHue ahhhh) /k\hh ~ ®200 a; a-XH MaKCHMaabHoro h MHHHMaabaoro pescHMCB 
sa TpaHc(|iopMaTOpoM (cxopoHa HUSKoro nanpajKenHa) MaKc2 =350 a h = 

= 300 a. 

SaaqeHHeM conpoxHBaeHHH KaOeaa npeaeOperaeM. 

3. MaKCHMaabHbift paOoqtiH xok npHHHMaeM pasabiM HOMHaaabHoMy xoKy xpaac- 
^lopMaxopa, T. e. 

r 560 

■'paS.^MaKC . t/ 3 • 10,0 

4. KpaxHOCTb xoKa aarpysKH c yaexoM caMoaanyCKa aBHraxeaeå no oxHouie- 
HHHD /pjjg ^ 3 ^;, npHHHMaeM paBHOft k^~3,A. 

5. SaatHxa BbinojiHena Ha TpaHC(|)opMaxopax xoKa Tnna Tnt&^Zl-lO-Zl/S 

6. PaccxoHHHe ot TpaHC(|)opMaTopoB xoKa flo 3am,HTbi I = 30 m . 

ripHHUHn BunojineHHH BantHTbi. Ha jihhhh npeaycMaxpuBaeM xo- 

KOByro oTcemiy h MaKCHMajianyio TOKOByio sainHTy c orpannnenHo aaBHcriMoft xa- 
paKxepHCTHKOH BbIflepjKKH BpeMeHH. 

ToKOByro oxceiKy oxcxpoHM or k. 3. sa TpaHC(|)opMaTopoM 3aBo,ncKOH nofl- 
CXaHUHH. 

MaKCHMajibHyro TOKOByro saiuHxy oxcxpoHM or paOoHHx tokob jihhhh c yqexoM 
caMosanycKa ^IBHraxejieH npe/tnpuHXHH. 

Cnanajia cxeMy aamHxbi BunojiHHM flByMH pejie HT-81, BKjironeHHbiMH na (|)a3- 
Hbie TOKH. 

npOBepKa nyBCTBHTejIbHOCTH. npOBepHM B03MO}KHOCTb BbIII0.IIHeHH3 
TOKOBOH OTceHKH no ycjiOBHK) oOecneneHHH HafleiKHoft nyBCXBHTejibHOCTH npn flsyx- 
(|)a3HUX KOpOTKHX aaMblKaHHHX 


/(^) 2 k k 

■‘k. mhh i 

/<’*> /3 ’ 

K. MaKc 2 ’ 
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250 


= 4,8> 


2 • 1,5 • 1,5 
■/3 


= 2,6, 


rfle fejj =1,5 — K034)4)HU;HeHT HafleJKHocxH npn HcnojibsoBaHHH pejie rana HT-81 
flJiH flaHHOH saiHHTbi; 

fe,j=l,5 — K03(|)4)HUHeHT HeoCxOHHMOH HyBCTBHTejIbHOCTH; 


— K03^(|)HUHeHT, nOSBOJIHIOIUHH OUpenejIHTb TOK flByx(|)a3Horo KOpOT- 

V 3 

Koro saMUKaHHH no BejiHHHne xoKa xpexiliasHoro KopoTKoro aaMU- 
KaHHH. 

npeflycMOTpennaa TOKOsaa OTCCHKa yaOBJieTBopaeT TpeSoBaHHio aocTarOTOoft 
HyBCTBHXejIbHOCTH. . 


SOI 




ripoBepHM BosMOTKHOCTb 'BunojiHeHHa MaKCHMajibHofi TOKOBoft sauiHTbi, o6ec- 
neaHBaioinefl Heo6xoaHMyio ayBcxBHTejibHOCTb npH k. 3. sa TpaHC^JOpMaxopoM Til 

^k.’mhh ^ 

/ h h * 

^pa6. MaKC 

Kl ^ ^ 

rae cxeMbi c BKflrøaeHHeM pe.xe na iJiasHbie xokh npn flByx(})a3- 

^cx ^ 

Hbix K. 3. sa xpaHC(})opMaxopoM c rpynnoH coeaHseHHH Å/^ — 11; 
300 _ ^ 1,5 ■ 1,2 .3,4 „ 


nosxoMy c BKJiroaeHHeM pejie na (JjasHwe xokh BunojiHHXb MaKCHMajibHyro xoKOByio 
SalUHXy HeB03M0KH0. 

npHHHMae.M cxeMy BKJiroaeHHH flsyx peJie ea (|)a3Hue xokh h xpexbero na cyMMy 

K 

XOKOB flByX 4)33. fljIH 9XOH CXeMbl v—= 1. 

^cx 

ycjioBHø HeoSxoflUMOH HyscXBHxejibHocxH npH K. 3. AJia npHHHXoH cxeMbi onpe- 
fleJiHxcH xaKHM HepaBeHcxBOM; 

300 „o 1.5 .1,2 .3,4 
32 ’ ^ 1-0,85 ~ 

VcjioBHe ayscxBHxejibHocxH paOoxu npHHHxofi aaiHHXu BbinojiHHexca, HnoflXBep- 
XSaeXCH B03MOHiHOCXb pe3epBHpOBaHHH SaniHX HH3KOH CTOpOHbl XpaHC(|)OpMaXO pa 
SaBOflCKOH nOflCXaHHHH. 

BblOop K09(|)(})HUHeHX0B XpaHClJlOpMaUHH TpaHC(|)OpMaxO- 
poB X o K a.,PaccMoxpHM BKjironeHHe pejie samHXU h oxKjiroqaroinHX KaxyuieK aa 
oOmiie H Ha pasHbie xpaHC(})OpMaxopbi xoKa. 

1. BKjironeHHe peJie samax h oxKJiKmaroinHX KaxymeK na oOiuhø xpaHC(})opMaxopbi 
xoKa. no ycjioBHK) oSecneneHHH BosMOHiHocxH p;eniyHxHpoBaHHH uenH oxKjironeHHH 
KoHxaKxaMH pejie HT-81 MHHHMajibHoe SHaaeHae K03(})(|)HUHeHxa xpanci^opMaiiHH 

,3 

^ K. MaKC 1500 

no ycjioBHK) oOecneHenHH HyscTBHxejibHOCTH uenH oxKJiroaeHHH 


oxKyp;a MaKCHMaJibHoe SHanenHe K09d)i})HHHeHxa xpanoJjopMauHH c ynexoM ,5 bohhoh 
H yBCTBHxejibHocxH o;iHOH H3 OTKJiKmaiOmHx KaxymeK 

„ M. T. _ r, c h- M. T. 

7 --— U ,0 —:- . 

^OTKJI ^OTKJl 

npHHHTO CHHXaXb, HXO MHHHliajlbHOe 3HaHeHHe XOKa CpaOaXblBaHHH KaXyUIKH 


I = 3,5 a, npH 3 Xom 


-32 = 154 a, 


r, r ^y- M- T 0,5 • 154 
= 0,5- 3 ^ =- 22 . 
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Usa yKasanHbix ycjioBHa hcbosmojkho BunomHTb npw rt^ = 22, noSTOMy sarpy. 
djiaeM sauiHTy ;;o 

^ K. MHH^B 9,4 * 0,85 ^ p.p, 

" “ ^pa6. ...c'kJc ^ 'T^ST^ - ' 

Tok cpa6aTbiBaHHa MaKCHMajitHofl tokoboh saipaTH npa hobom K03[})(})HUHeHie 
HafleKHOCTH 

19-34 

4. M. T = ^ ^pa6. MaKc = -%;85^ 32 = 245 - 

MaKCHMajibHoe sHanenHe K03(})(i)HUHeHTa TpaHC(})opMaUHH onpep;ejiHTca no Bbipa- 
SKeilHIO 

.. 0,5 • 245 ,, 

^T. pacq 3 g 

150 

ripHHHMaeM TpaHciJJopMaTop TOKa THna Tn4'/I,-10-ZI/3 npw =-g-= 30. 
Bbi6op yc.TasKH samHx. Jlnn oTceHKH tok cpaSaTbmaHHH 


gJia MaKCHMaJIbHOH TOKOBOH SaipHTbl 

^H^C^CX ■^pa6. MaKC _ 1,2 - 3,4 -1 32 rir 

'■c. M. T = ; —, 0^85 ' ' 30 ^ 3’'° 

rio TaOji. 24 npHHHMaeM ycTasKH p;jiH MaKCHMaJibHofl saipHTbi « t = 3 a 
H OTCeHKH iy_ = 15 fl. 

OnpeaejieHHe narpysKn na TpaHc^opMaxopbi xoKa. Harpysny 
Ha TpaHC(|)opMaxopbi xoxa nposepaeM p;jiH p;Byx pexHMOB: npii toko cpaSaxbiBaHHH 
OTCeHKH H lUyHTHpoBaHHOH OTKJIKiqaKimeH KaTyniKB H npH TOKe CpaåaXblBaHHH MaK¬ 
CHMaJIbHOH TOKOBOH SalpHTbl H fleujyHTHpOBaHHOH UeHH OXKJlKWeHHH. 

PacHexHaa KpaxHocxb nepBHHHbix tokob TpaHC(|)opMaTopoB xoKa 


nepBoro peiKHMa 


'-’VOTC 1,1-15 


. + 2P o = 0,4 -f 2 - 0,13 == 0,66 om 


(2p. oTc = 0.4 no KpHBOH (pnc. 78) npii = 3,3 h ^ = 5 a; 333^0 
H3 npHMepa l7). 

flonycTHMoe conpoxHBJieHne Ha TpaHC(|!opMaTop xoKa = i om [no KpHBoS 
(pHC. 87) npH mp3^q = 3,3]. 

^ OTC* 

2. npH BKJiroqeHHH pejie sainarbi h oxKJiroHaromHX KaTyiueK Ha paanue TpaHCi|)op- 
Maxopbi TOKa ' 

M, T ^p, M. T + ^0. K + = 0.6 + 3,2 -f 2 - 0,13 = 4,06 om, 

r&e 

^c.v 15 „ „ 


^o. k~ 3,2 0 j« — conpoTHBjieHHe 0TKJiKiHaK)iii,eH KaTyiuKH npn xoKe cpafiaxbiBaHHH 
MaKCHMaJIbHOH TOKOBOH SeHlHTU. 
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Do KpHBbiM (pHc. 79) aJia 1 1 = «^/y j, .j, = 30 • 5 = 150 a; 

^H. flon = ^p. M. T + ^2 = 4,3 + 0,47 = 4,77 oM, 
rfte 22 = 0,47 no xaSji. 33 — 34 sjih xpaHc^opMaropa xoKa 

2h. ;^o^ ^ M. T. 

HaflejKHOCTb OTKjiKwenHH oOecneqena h no xoKy cpa6axbiBaHHa OTKiironaroinefl 
KaxyiDKH H no Hafle}KHOCTH cpaOaxbiBaHHH pejie. 

3am,Hxy HeoOxoflUMO BbinoaHHXb na xpaHccfjopMaxopax xoxa Tn$il-10 npa Kosij)- 

(|)HUHeHTe xpaHc<j!opMaiiHH == 30. 

§ 48. BMflb! 3A1J4MT B.nOKOB FEHEPATOP - TPAHCtDOPMATOP 
(ABTOTPAHCOiOPMATOP) 

Xljifl 6 jiokob renepaTop — TpaHc4)opMaTop peKoMenjiyroTCH cJie;iyK)mHe 
BHJIb! SatUHT: 

1. SaiuHTa OT MHoro4)a3HHx saMHKanHH b oøMOTKax cTaxopa rene- 
paTopa H Ha ero BbiBo^ax. 

B øjioKax AO 50 thc. Kern npn HaJiH^HH BbiKjiioHaTejiH Me>KAy 
renepaTopoM h TpaHc4)opMaTcpoM npHMeHfleTca oTAejibnaa npoAO,abHaH 
AH(|)(|)epeHUHaJibHaH TOKOBaa samma renepaTopa, a npH oTcyxcTBHH 
BbiK.xroqaxeJiH — xoKOBa« samHxa 6AOKa; b djioxax ao 

50 THc. Kern h SoJibme — OAHOBpeMeHHo xa h Apyraa (b jiioSom cjiyqae). 

2. SaiAHxa ox MHorc4)a3Hbix saMbiKanHH b oOMoxKax TpaHc4)opMa- 
xopa, Ha .Hx BHBOAax h Ha coeAHHeHHHX TpaHc4)opMaTopa c luHHaMH. 
ripii HajiHHHH BbiKAioHaxeJia MejKAy renepaTopoM h TpaHc4)opMaTopoM 
npHMeHflexcH oxAejibnaa npoAOJibHaa AUft^epeHUKaAbHaa xoKoBaa aa- 
lAHxa TpaHc4)opMaTopa, a npn oxcyxcXBHH yKasannoro BbiKjiio^axejiH — 
oSinaa npoAOJibHafl AH(|x|)epeHn,HaAbHaH samHxa øjiOKa. 

3. OAHOCHcxeMHafl nonepennaH AH4)(|)epeHn,HaJibHaH TOKOBa« samHxa 
ox saMbiKaHHH Me>KAy BHTKa.MH OAHOH 4)a3u B oSMOTKe cxaxopa rene- 
paxopa c BbiBeAenHbiMH napajiJiejibHbiMH BexBHMH oSmotkh, coeAHHen- 
HblMH B 3Be3Ay. 

4. Samnxa HanpAjKenn« HyJieBoS nocJieAOBaxeJibHOcxH ox saMbiKa- 
HHH Ha seMJiK) Ha CTopoHe renepaTopHoro HanpajKenna. 

5. XoKoBafl saiAHxa oSpaxHOH nocJieAOBaxejibHocxH hjih MaxcHMaJib- 
Haa TOKOBaa 3aiii,Hxa c BOJibXMexpoBoH djioKHpoBKofi, ycxaHOBJieHHaa 
CO CTOpOHbl HyjlCEblX BHBOAOB XeHepaXOpa, OT BHeiUHHX MHOro4)a3HbIX 
saMbiKanHH H jiJiH pesepBHpoBaHHa sainHT, yKasaHHwx b nyHKxax 1,2, 
11 . 

6. XoKOBaa saiAHxa ayjieBofl nocJieAOBaxejibHOcxH ox BHeiuHHx sa- 
MHKaHHH Ha SeMJIK) B COTH C dOAblUHM TOKOM SaMbiKaHHH Ha SeMJllO 
AAH TpaHc(|>opMaTopoB, paSoxaiomHX c saseMJieHHofl HefixpajifaK). 

7. MaKcHMaJibHaa TOKosaa samHxa ox cHMMexpHHHbix neperpysoK, 
HcnoJibsyiomaa tok oahoh (Jiasbi. SamHxa ycxaHaBJiHBaexca co cxopoHbi 
Hyjia BHBOAOB reHepaxopa, a npn xpexoØMOxoHHOM xpaHc^opMaxope 
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HJiH aBTOTpaHc4)opMaTope aonoJiHHxejibHO — co CTopoHH cpe^iHero n 
BHCiuero HanpajKCHHa. 

8. ToKOBaa samaxa c 'lexbipexnjie'iHbiM mocxom ox noHBjieHHH bxo- 
poro saMbiKaHHH Ha seMJiro b itenH poxopa xypdorenepaxopoB. 

9. SaiUHxa c HaJio>KeHHeM Hanpa^KeHHH ox nocxopoHHero HcxoHHHKa 
ox saMbiKaHHH Ha seMjiro b oahoh xohkø b n,enH poxopa XH^iporeHepa- 
xopa. 

10. SaiUHxa ox noBumeHHH nanpa^KeHHH b odMOXKax cxaxopa rH.qpo- 
renepaxopa, Hcnojibsyiomaa o. 5 ho Me5K.2iy4)a3Hoe Hanpa^KeHHe. 

11. rasoBaa samHxa ox BHyxpeHHHX noBpeacAeHHH xpaHCcJrøpMaxopa 
H CHHHCeHHH ypoBHH Macjia. 

renepaxopoB Moui,Hocxbio 50 xbic. Kern h 6ojibme npeji^ycMax- 
pHBaexcH 3am,Hxa ox xokob odpaxHofl nocJieflOBaxeJibHocxH. 

JIjih aBxoxpaHc4)opMaxopoB c /lodaBOHHbiMH xpaHc4)opMaxopaMH, 
pery.XHpyiomHMH Hanpa^KeHHe noA narpysKOH, AonojiHHxejibHO npe^y- 
CMaxpHBaioxcH cJieAyiomHe bhah saiuHx: 

а) npoAOJibHaa AH(|xj)epeHU,HaJibHaH xoKOBaa samHxa ii MaxcHMaJib- 
HaH xoKOBaa 3am,Hxa ox MHoro4)a3Hux saMbiKanHå b oSMOxxax h na 
BbiBOAax Ao6aBOHHb!X xpaHc4»pMaxopoB; 

б) raaoBaa saiuHxa ox saMHKaHHH BHyxpH Kopnyca A.odaBOHHHX 
xpaHc4)opMaxopoB h ox noHHXieHHa ypoBHH MaCJia. 

OxAeJibHaa npo^ojibnaa AH(|x})epeHHHa.XbHaH 3am,Hxa reHepaxopoB, 
yKaaaHHaa b nyHKxax 1 h 3, AeScxByex Ha oxKjiioHeHHe BbiKjHOHaxejiefl 
H BKJHoqeHHe ycxpoflcxBa aBXOMaxHaecKoro rameHHH hojih (ArO), a 
AJiH XHApocxaHUHH AeflcxByex Ha ocxaHOBxy xypSHHU h bboahxch 
npoxHBono>KapHoe ycxpoftcxBo na FSC 6e3 nocxoHHHoro fleJKypcxBa 
nepcoHa^a Ha ffl,Hxe ynpaBJieHHa. 

OSmaa npoAOJibHaa AH(|xj)epeHBHaJibHaH aaruHxa 6jiOKa, yKaaaHHaH 
B nyHKxax 1 h 2, AeflcxByex na oxKjiroHeHHe Bcex BbiKjHonaxeJieH 6jiOKa 
H Arn, a Ha rHApocxaHUHHX — xaKxce na ocxaHOBKy xypdHHbi. 

SaruHxbi, yKasaHHbie b nyHKxax 4 h 9, AeflcxByiox na CHrnaji, a 
yKasaHHbie b nynxxax 8 h 11 — na cHrnaJi hjih oxKJiroqeHue. Samnia, 
yKasaHHaa b nyHKxe 5, npH peaepBHpoBaHHH eio oxKJHoqeHHa Kopox- 
Koro 3aMbiKaHHH Ha cMexiHHx JiHHHHX AeHCXByex Ha oxKjironeHHe bhk- 
JHOHaxeJiefl cooxBexcxByiomHX cxopoH 6JioKa hjih Ha oxKjiroaeHHe Bcex 
BbiKjiioqaxejieH h AFH 6jiokob c AByxoSMoxoqnuMH xpaHC({)opMaxopaMH 
npH oxcyxcxBHH BHKJHOHaxejiH B H,enH oxBexBJieHHH Ha codcxBeHHbie 
HyxiAbi. 

JXjir xHApocxaHBHH B saBHCHMOcxH OX pexiHMa padoxbi (naJiHHHe 
pesepBa mouihocxh h x. n.) bxh aamHxu AeåcxByiox xaxme h na ocxa- 
HOBKy xypoHH. ripu peaepBHpOBaHHH hmh ochobhhx 3amHX øjiokob ohh 
A eftciByiox na oxKjironeHHe Bcex BbiKJiioqaxeJieH 6 jiokob h AFO, a A-ifi 
rHApocxaHHHH — xaKjKe h na ocxaHoBKy xyp6HH. 

3aui,HXbi no nyHKxy 6 b cxeMax 6 jiokob c AByxo6MoxoqHHMH xpaHc- 
(|)OpMaxopaMH npH oxcyxcxBHH BUKJiioqaxeJiH b n,enH oxBexBjieHHH Ha 
codcxBøHHbie HyjKAbi AeflcxByrox na oxKJiioqeHHe Bcex BHKJHoqaxevXefi 
SjioKa H AFH. B ocxajibHbix cJiyqanx bxh samHxu AeHcxeyiox xoJibKO 
Ha oxKJHoqeHHe BbiKJiioqaxeAH Jiio6oå cTopoHbi. 
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SamHxa, yKasaHHan b nyHKxe 7 , na CTaHUHHx c odcJiyHCHBaromHM 
nepconaJioM fleflciByeT na carnaJi, a Ha rHApocTaHU,HHX Ces hoctohU- 
Horo o 6 cjiy>KHBaioiii,ero nepcoHaJia 3 aui,HTa aeftcTByeT na CHrnaji, aBTO- 
MaxHHecKyK) pasrpysKy h, ecJiH nocJieflHaa OKasbiBaexca He 34 )(|ieKTHB- 
HOH, Ha OTKjironeHHe BbiKJiroHaxejiH renepaTopa h na Am. 

3 affl,HTa no nyHKxy 10 ^eScTByeT Ha oxKjironeHHe BbiKJiroqarejieH 
H Ha Arn, a B saBHCHMOCTH OT peKHMa paOoTb! flonyCKaexcH Aeftcx- 
BHe 3 TOH SamHTb! Ha OCXaHOBKy XypOHH. 

ilonoJiHHxejibHbie samHxbi jijih reHepaxopOB ot tokob oOpaTHofl 
nOCJieflOBaTeJIfaHOCTH, npH flJIHTeJIbHOM npOTeKaHHH KOTOpblX B 03 M 0 >KH 0 
noBpeJKfleHHe pOTOpa renepaTOpa BCJieflCTBHe neperpena, .aeficTByroT 
Ha CHrnaJi, a na rHflpocTaHUHHX Oes nocTOHHHoro oOcjiyjKHBaromero 
nepcoHaJia na muTe ynpaBJienHH — na oxKJiroHeHHe. 

§ 49. PACMET 3ALHHT BilOKOB TEHEPATOP — TPAHCcpOPMATOP 
(ABTOTPAHC03OPMATOP) 

06 m,aH AH(j 3 (j 3 epeHUHajibHaH sainHxa h AH 4 )(j 3 epeHHH- 
aJibHaa sauxHTa TpaHC(|)opMaTOpoB Ojiokob. HpHBeAeM 
ocHOBHbie nojiOHieHHH no pacneTy AH(|)(|)epeHuHaJibHOH samHTbi, Bbinoji- 
HeHHOH c peJie THna PHT- 562 , r^e HcnoJibsyexcH aH(|xj)epeHH,HajibHaH 
H o 6 e BbipaBHHBaroruHe oOmotkh peJie. 

riepeoHmaAbHbiu moK cpadambieauuH saiqumbi I c. 3 BbiOnpaeTca no 
CJieflyiomHM ycjiOBHHM: 

1 . Ho yCJIOBHK) OTCTpOHKH OT paCHeTHOTO MaKCKMajIbHOTO XOKa 
HeOaÆaHca 

^c. 3 ^ h6 . pacqj (283) 

rae kn — K 034 x})Hu;HeHT Haae^KHOCXH, KOTOpbifi npHHHMaexcH paBHbiM 1 , 3 . 

2 . no yCJIOBHK) OTCXpOHKH OT OpOCKa TOKa HaMarHHHHBaHHH npH 
BKJironeHHH xpaHa|>opMaTopa (aBT 0 TpaHc 4 ) 0 pMaT 0 pa) samHmaeMoro dJioxa 
HJiH BoccTaHOBJieHHH Ha HeM HanpHKeHHH, nocjie OTKJironeHHH KOpoxKoro 
saMbiKaHHH B ceTH: 

flJiH 6 ,TOKa renepaxop — TpanccjsopMaTop 

7c. 3 klHOW! 

Ann djioKa renepaTOp — aBXOTpauccjjopMaxop 


7c. s ^ kl BOM. THn> (284) 

TAe 7 hom, 7 hom. THn — cooTBeTcxBeHHO HOMHHajibHbiH xoK xpaHccjjopMa- 
TOpa OjIOKa H HOMHHajIbHblH TOK aBTOTpaHC^IOp- 
MaTopa OjioKa, cooTBeTCTByroinHii ero THnoBofl 
MOmHOCTH', 

k — K03(|l(|lHU;HeHT OTCTpOHKH 3am,HXb! OX OpOCKa TOKa 
HaMarHHHHBaHHH no HOMHnaJibHOMy xoKy Moncex 
HpHHHMaTbCH paBHblM i — 1,3. 
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3. Do yCJIOBHK) OTCTpOHKH OT MaKCHMaJItHOFO TOKa KOpOTKOTO 33- 
MblKaHHH npH nOBpejK/leHHH 3a TpaHC(})OpMaTOpOM HJIH peaKTOpOM 
OTBeXBJieHHH COdCTBeHHHX HyjKA 

^C. 3 <5- kulK. 3> (285) 


rfle /k. 3 — TOK Tpex4)a3Horo KopoTKoro aaMHKaHHH npH noBpe>K^[,eHHH 
3a TpaHC(|)OpM.aTOpOM HJIH peaKTOpOM OTBeTBJleHHH COdcTBeH- 
HHX HyiKA B MaKCHMaJIbHOM peiKHMe padOTH CXaHHHH H 
CHCXeMbl. 

PacHexHHH TOK HeéajiaHca I h 6. pac^ b BbipaiKeHHH (283) moikho on- 
peAeJiHXb KHK cyMMy xpex cocxaBJiHK)iH,Hx 

Ih6. pacq ~ ^a6. pacq + ^ h 6. pacq ^h6, pacq» (286) 

FAe /u6. pacq — cocxaBJiHiomaH TOKa HedajiaHca, odycJiOBJieHHaH norpera- 
Hocxbio xpaHc4)opMaxopa xoKa; 

/h 6. pacq — cocxaBJiHiomaH TOKa HedajiaHca, odycJiOBJieHHaa peryjiH- 
pOBaHHeM HanpHiKeHHH xpanccfiopMaxopa hjih aBxoxpaH- 
c4K)pMaxopa 6jioKa; 

^h 6. pacq — cocxaBJiHfOiHaH TOKa HedaJiaHca, odycjioBjieHHan høtoh- 
HOCTbK) yCXaBKH paCHeXHUX HHCejI BHTKOB pejie. 

Bce cocxaBjiHiomHe tokob Hedajianca ^^JIH xpexodMOxoHHbix xpaH- 
c4»pMaTopoB H aBTOTpaHc4)opMaTopoB peKOMeHflyexcH onpeAe.Tnxb no 
ypaBiieHHHM: 

^h 5. pacq — ^oah/i^k. MaKO 
^h 6. pacq — laK. waKC “i" x. luaKc I 


r/ff 

i h6. pacq 


‘^Ipacq ' 


‘^lycT 


^Ipacq 


^Ik. MaKC + 


^IIpacH ^11 ycT 
pacq 


lu 


K. MaKC> 


(287) 


rfle Ik. MaKC — nepHOAHHecKaH cocxaBJiHromaH xoKa KopoxKoro aa- 
MUKaHHH npH KopoTKOM 3aMbiKaHHH B HaHdojiee 
HarpyiKeHHOM xpaHc^opMaxope xoKa; 

/,■-OTHOCHXeJIbHaH HOrperaHOCTb TpaHCC|)OpMaTOpOB TOKa 

(npHHHMaeXCH paBHOH 0,1, THKKHK TpaHc 4 ) 0 pMaT 0 pbI 
TOKa BbidHpaiOTCH no kphbhm KpaTHocTefl xoKa npn 
10%-HOH norpeiHHocTH); 

kopfi — K03{|){|)HU;HeHT OAHOTHnHOCTH TpaHCiJiOpMaTOpOB TOKa, 
paBHHH 1, npH BHeiHHHX KOpOTKHX 3aMbIKaHHHX Ha 
CTopoHe TpaHc4)opMaTopa (aBTOTpaHC(J)opMaTopa) 3a- 
uiHiHaeMoro 6jiOKa des pasBexBjieHHfl; npii BHeraHHx 
K, 3. Ha TOH CTopoHe, Ffle HMeexcH pa3BeTBjieHHe, 
koAH = 0,5— 1,0 (MeHbHiee hs yKasaHHbix aHaneHiiH 
npHHHMaexcH, ecjiH TpaHc4)opMaTopbi xoKa, ycxa- 
HOBjieHHbie Ha pasBexBjieHHH, npH nospeiKfleHHH 
odxeKaiOTCH xoKaMH, Majio pasjiHqaromHMHCH no 
BejiHHHHe); 
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K K, MaKc, h K. MaKc — nepHo;iH'iecKHe cocxaBJiHromHe tokob KopOTKoro 
aaMBiKaHHH (npH pac^eTHOM BHemneM k. 3 ) b kom- 
njieKxax xpaHc4)opMaxopoB xoKa, ycxaHOBJienHHx 
Ha cxopoHax, r^e npoHSBoanxcH peryjiHpoBaHHC 
HanpH>KeHHH; 

AFa H AFp — oxHocHxejiBHHe norpeuiHocxH, odycjiOBjieHHtie pe- 
ryjiHpoBaHHeM HanpnmeHHH cooxBexcxBeHHO na cxo- 
poHax HHsmero h BBicmero Hanpn^KeHHH xpaHC{|)op- 
MaxopOB (aBXoxpaHC(|)opMaxopoB) dJioxa (npHHHMa- 
loxca paBHBiMH nojioBHHe cyMMapHoro AHanasona 
peryjiHpoBaHHH na cooxsexcxByiomeH cxopoHe); 

rølpacq, J^IIpac« — paCHeXHBie HHCJIa BHXKOB peJIC Ha CXOpOHaX C MCHb- 
UIHMH BXopHHHHMH HOMHHaJIBHBIMH XOKaMH! 

^lycT, WiiycT — c|)aKXHqecKH HcnoJiBsyeMBie qHCJia bhxkob pe.xe na 
cooxBexcxByiom,Hx cxoponax; 

/iK. MaKC. /llK. MaKc — nepHOflHHeCKHe COCXaBJIHlOmHe XOKOB KopoxKoro 
saMHKaHHH B xpaHc4)opMaxopax xoKa, ycxaHOBjien- 
HBix Ha cxopoHax, rfle Hcno;iB3yioxcH ^aKxnqecKHe 
HHCJia BHXKOB pøjie. 

npH perympOBaHHH nanpHKeHHH /l«. »aKC = /cK.MaKC H /nn.MaKC = 
” K. MaKC* 

flByxodMoxoHHBix xpaHC(|)opMaxopoB cocxaB;iHiom,He xokh ne- 
dajianca onpeji,e;iHK)TCH no xeM me ypaBneHHHM, ho des Bxopsix qænoB. 

^ yecmeutneAbHocmb saiyumbi xapaKmepusyemca. K09(p(put{ueHmoM 
nyecmeutneAbHoctnu k^, KoxopBiH onpefle;iHexcH oxHOmeHHeM pacnetHoro 
xoKa K. 3 . B pe;ie k xoKy cpadaxBiBanHH, 

= 3_p!£1 , (288) 

p, pacq 

FAe /p. pacij — pacqexHBiH xok b pe.xe npH K. 3 . b sone sainHxu, npH- 
BeAeHHbiH K ocHOBHoH cxopoHe; 

ta. p, pacq — TOK CpadaXHBBHHH peJie, COOXBeXCXBylOmHH qHCAV BHXKOB 
odMOXKH peAe, ycxaHOBJieHHtix Ha ochobhoh cxopoHe. 

MHHHMajiBHHH K09c|){|)HixKeHX qyBCXBHxeABHOcxH HO HYS AoHycKaexcH 
paBHBlM 2,0. 

npoAOjiBHaH AH(|)^epeHUHaABHaH xoKoBaH 3am,Hxa 
renepaxopa. Flepeuwbiå moK cpadamueaHun sau^utnbi I c. s bh6h- 
paexcH no ycAOBHro oxcxpoHKH ox MaKCHMaABHoro xoKa HedaAanca npn 
nepexoAHOM pemHMe BHeuinero KopoxKoro aaMHKanHH 

Jc. 3 ^ knt h 6, pacqj 

r^e kn — K09(|)(|)Hu;HeHX HaAeacHocxH, paBHMH 1,3. 

^h 6. pacq " ^a. nept^Ofl,u[it k. MaKC» 

FAe fea. nep — K09C})c})HUHeHX, yqHXHBarømHH HepeXOAHblH pejKHM (npH 
BHHOAHeHHH SaipHXbl C peJie PHT-562 fea. nep = 1.0, a npH 
BbinojiHeHHH ee c peAe 3T-520 cAodaBoqnuMH conpoxHB- 
AeHHHMH 5 — 10 OM fea. nep = 1.5 — 2,0); 


(289) 

(290) 
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^oflH — K 034 )$HIJ,HeHT Oa,HOTHnHOCTH TpaHC(|)opMaTOpOB TOKa (npH- 
HHMaexcH paBHbiM 0,5); 

// — OTHocHTeJibHafl norpeiuHOCTb TpaHc 4 )opMaTopoB xoKa (npH- 
HHMaexcH paBHoH 0,1); 

/k. MaKc — nepHOAH'iecKaH cocxaBJiHiom,aH xoKa (b HaMaJibHUH momchx 
K. 3 ,), npoxeKaiomero qepes xpaHc 4 )opMaxopb! xoKa npa 
BHeraHeM xpex 4 )a 3 HOM k. 3 . 

B cJiytiae BbinoJiHeHHH Bamaxbi c pejie 3T-520 h PHT-562 c xokom 
cpaSaxbiBaHHH SoJibinaM HOMHHaJibHoro bbo^hxch ,nonoJifiHxejibHoe 
ycjioBHe, Koxopoe npaKXHMecKH HBJiHexcH pac^exHbiM 

U.s>kJuou, (291) 

XAe kn — K 03 (M>HUHeHXHaAeJKH 0 CXH, KOXOpblH npHHHMaeXCH paBHblM 1,3; 
/bom — HOMHHajibHbiH xoK xeHepaxopa. 

yCJIOBHe OXCXpOHKH OX MaKCHMajIbHOXO XOKa npH BHnOJIHeHHH 3 a- 
mnxb! c XOKOM cpaSaxbiBaHHH, MenbraHM HoMHnajibHoro, c pejie PHT-562 
K c ycxpOHCXBOM KOHxpojiH HcnpaBHocxH ee BxopHMHbix ixenefl onpe- 
Aejiflexcfl BbipaæeHHeM 

/c. 3 > 0,5 /hom. (292) 

ripH HaJlHMHH OXBeXBJieHHH K XpaHC{|) 0 pMaX 0 py COØCXBeHHHX Hy>KA, 
BXOAHm,ero b 30 Hy aghcxbhh npoAO.XbHOH AH(|){|)epeHUHajibHOH sauxHXbi 
rcHepaxopa, xok cpaSaxbiBaHHH nocjieAHefl .aøjikch øuxb xaKjKe ox- 
cxpoeH OX KopoxKoro aaMbiKaHHH 3 a xpaHc 4 )opMaxopoM codcxBeHHbix 
HyjKfl 

^C. 3 ^ kJ K. MaKO (293) 

rfle ku — K034)$HUHeHx HaAOJKHocxH, npHHHMaeMbiH 1,3; 

4. MaKc —- MaKCHMajIbHHH XOK Xpex4)a3HOrO K. 3 . aa XpaHC4)OpMaXOpOM 
coficxBeHHbix Hy>Ka npH t = 0. 

HyBCXBHxejibHocxb aaiAHXbi onpeAeJiaexcn K034)4)HU,HeHX0M 


TAO Ik. mhh — MHHHMajIbHblH XOK aaMblKaHHH MeJKfly AByMH 4)a3aMH Ha 

BbiBOAax renepaxopa npH ^ = 0. 

no nys MHHHMajIbHblS K03(|x|)Hn,HeHX HyBCXBHXejIbHOCXH peKOMOH- 
AyexcH npHHHMaxb pasHUM 2,0. 

OflHOCHCxeMHaH nonepeHHaH flH4)4)epeHLi, Hajibnan 
xoKOBan aaruHxa. Flepemmiå moK cpadamueaHusi 3am,HXbi floJiHcen 
6bixb fioJibine MaKCHMajibHoro xoKa HefiaJiaHca b pe>KHMe ceepxxoKOB, 
Hxo ofiecneHiiBaexcH BbipajKenHOM 

^c. 3 = (0)2-i-0,3 )/bom. refl. (294) 

jT-JiB noAKJiHDHeHHH 3amHXb! C pøjio xHHa 3T-521/0 c AHanasoHOM 
ycxaBOK 1,75—8,8a pexoMeHAyexcH npHMeHHXb oahobhxkobuh xpaHC- 

(|)OpMaXOp XOKa c K034l4>HU,HeHX0M TpaHC4)opMallHH — . 
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ToKOBafl OTce^Ka des s a seM JieHH a, BHnojiHeHHaa 
c pe.ne PTM. Uepemubiu moK cpadambieaHua. saiqutnbi ^ojiaceH dbiTb 
éøJibine: 

a) MaKCHMajibHoro TOKa npH BHeuiHeM k. s. 

Ic.^> kJ K, MaKCj (295) 

rfle Æh — K 03 (i)(|)Hij,HeHT HaAejKHOCTH (npHHHMaexcH paBHbiM 2,0); 

/k. MaEc— nepHOAHaecKaH cocTaBJiHrømaH roKa k. s. (npH t = 0), npo- 
teKaromero aepes xpanc^^opMaTop xoKa npn BHeraniix xpex- 
4)a3HHX K. 3.; 

d) xoKa KaaaHHH b cjiyaae HapymeHHfl ycxoHMHBOcxH napajuiejibnoil 
padoxH renepaxopoB 

lo-s^kJuim, (296) 


røe Æ„ — K03(|)(|)Hn,HeHx HafleacHocxH (npHHHMaexca paBHbiM 1,2—1,3); 
Ikzh — B03M0}KHbIH XOK KaMaHHH. 

SnaaenHe xoxa KaaaHHå peKOMeH;iyexcH onpeaeJiaxb no npadjiH- 
jKeHHOH 4)opMy'^e 


I 


Kaq 




(297) 


rae E'^ — nepexoanaa 3 . a- c. renepaxopa; 

x'^ — nepexo^Hoe peaKXHBHoe conpoxHBJienHe renepaxopa; 

Uc —HanpHjKeHHe circxeMu (npHHHMaexcH paBHbiM HOMHHaJibHOivty 
HanpajKeHHK) cHcxeMbi); 

Xr — conpoxHBJieHHe xpaHc4)opMaxopa; 

Xc — 3KBHBajieHXHoe conpoxHBJieHHe CHCxeMU. 

HyecmeumeÅbHocmb saiyumu npoBepaexcH no KopoxKOMy BaMbiKaHHio 
Ha BbiBoaax renepaxopa b pencHMe padoxH aannoro djioxa c cncxeMon 
no Bb!pa>KenHK) 

, ^K. MHH 


rae /k. MHH — cocxaB^naiomaH xoxa KopoxKoro BaMbiKanna Menray aeyiviH 
{|>a3aMH ox cHcxeMu b MHnnMajibnoM pejKHMe padoxbi npn 
7 = 0. 

MnnHMaJibnoe snanenne K03(|xj)HirHeHxa nyBcxBHxe.xbnocxH Æq ao- 
nycKaexcH okojio 2,0. 

SainHxa ox aaMbiKaniiH na aeMJiio na cxopone rene- 
paxopnoro nanpajKenna. HanpHOKeHue cpadambieanuR saiqumbi ox 
BaMbiKannii na seMJiio na cxopone renepaxopnoro nanpa^Kenna npn 
Bbino.xnenHH ee na cxopone Bbicraero nanpancenna c aeftcxBHeM na 
cnrnaJi Bbidiipaexca no ycjiOBnro oxcxpoHKH ox 3(|){|)eKXHBnoro snaaenna 
aByx nanpaacennn: nanpa^Kenna Bnemnnx aacxox (b ocnoBnoM xponnon 
aacxoxbi), odycjiOBJiennoro HCKaacenneM CHnyconaajibnon {jjop.Mbi Kpn- 
BOH {|)a3noro nanpaacenna renepaxopa, n nanpaacenna ocnoBnon aac- 
xoTbi, odycJiOBJieHHoro 3JieKxpocxaxHaecKOH HnflyKuHen Me>K.ny o6mox- 
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KaMH BBicmero h HHsmero HanpHjKeHHfl TpaHC(Jx)pMaTopa npn 3aMi>n<aHH5i 
Ha cTopoHe Bbicuiero HanpHjKeHHH. 

HanpH>KeHHe cpadaTUBaHHH paccMaTpHBaeMOH samaxM c AeftcTBHeM 
Ha OTKjitoHeHHe BtiSHpaeTCH no ycJiOBHio otctpohkh tojibko ot Ha- 
npHHCeHHH BblCUIHX HaCTOT. 

MexoflHKa pacHexa HanpH>KeHHH cpadaxbiBaHHH AaHHOH samHifai 
cJio>KHaH, no9TOM3/ orpaHHHHMCH Bbi6opoM TaKOH saiHHTbi 6e3 paCTexa 
H npejiycMoxpHM ee BbinojiHeHHe c pejie 3H-526/60 AM, j3,Jia Koxoporo 
HanpH>KeHHe cpa6aTMBaHHH npHHHMaexcH paBHUM 15 e. flpn stom 
yKasaHHaa sainHTa dy^ex pa6oxaxb c AocTaxoHHOH HaAejKHocTwo h 

HyBCXBHTejIbHQCXblO. 

SamHXa OT BHeUIHHX KOPOXKHX SaMbIKaHHH (MaKCH- 

MaJifaHaa xoROBan saubHxa c KOMdHHHpoBaHHUM nycKOM 
peJie HanpHXieHHH). IlepBHtiHbiH tok cpadaxbiBaHHH 3aaj,HTbi onpe- 
AeJiHexcH no c|)opMyjie 



TAe — K034343HHHeHT HaAe>KHOCTH (npHHHMaexcH 1,1 —1,2); 
fes — K094>4)HiiHeHT BosBpaxa, paBHbiH 0,85; 

/hom — HOMHHaJibHbiH TOK itenH, B KOTopoH ycxaHOBjieHa SamHXa. 

HanpaoiceHue cpadamueaHua. ycmpoåcmea(pUÅbmp-peM HanpameHHH 

oOpaxHOH nocJieAOBaxenbHOCTH npHHHMaexcH paBHbiM 

^C. 3 = P,06^y'HOM, 

TAe L’c, 3 — Me>KAy4)a3Hoe Hanpfl>KeHHe, MHHHwaJibHoe snaneHHe Koropo- 
ro AJiH pejie xnna PHO-1—6 e. 

HanpHMenue cpabambieaHun pe.ie MunuMaAbHoeo HanpAOKeHUR saiAHXH 
onpeAeJiaexcH no ycjiOBHrø otctpohkh ot pe>KHMa caMosanycna abh- 
rarejieft, a ajw 6.tokob xenjioBbix cxaHiiHH — no ycJiOBHrø otctpohkh 
OT acHHxpoHHoro pe>KHMa. 

AJia oOecneneHHH ycJiOBHH oxcxpoHKH ot acHHxpoHHoro pe>KHMa 
Ojiokob HanpHSceHHC cpaSaxbiBaHHH npn nHxaHHK pe/ie HanpH>KeHHH ot 
T paHC(j)opMaTopoB HanpHiKeHHH Ha hhskoh CTopoHe 

0^c.3 = (0,5-;-0,6) A„om; (299) 

npn HHxaHHH pe/ie HanpH>KeHHH ot TpaHcc|)opMaTopoB HanpH>j<eHHH na 
BbICOKOH CTOpOHe H AJIH rHApOCTaHAHH HCSaBHCHMO OT MCCXa BKJIrøHe- 
HHH pejie HanpnæeHHH (ajih rHApocTaHUKH acHHxpoHHbifi pejKHM ee 
AonycKaercH) 

3 — 0,70/hom" (300) 

HyecmeumeÅbHocmb saiyumu npoBepneTca no kopotkhm saMHKaHUHM 
B Konne sOHbi pesepBHpoBaHHH. 

Ajih sainHT, ycxaHOBjicHHbix Ha CToponax bhcihhx HanpHHceiiHH 
(hjih Ha reHepaxopHOM nanpHH^eHHH npn oxcyxcxBHH ahhhbix samnx 
Ha BbICOKOH CTOpOHe), HyBCTBHTeAbHOCTb npOBepHCTCH HO KOpOTKHM 
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3aMbIKaHH3M B KOHUe a SaiUKT, yCTaHOBJieHHUX Ha Bcex 

HanpHjKeHHHX 6.?ioKa,—no kopotkhm saMbiKaHHHM Ha uiHHax bhcuihx 
H an pHHceHHH. 

MyBCTBHTe^ibHocTb A/iH pejie TOKOBOH 3aaj,HTbi onpeAejiaeTCH ot- 

HomenneM 

= 7^ , (301) 

rjie /k — tok IcopOTKoro saMWKaHHH MejKAy (^»saaMH b kohuc sohu pe- 
sepBHpOBaHHH B pe>KHMe, npH KOTopoM B Mecre ycTanoBKH 
pejie HpOTeKaiOT HaHMeHbmne tokh. 

^yBCTBHTejIbHOCTb AAH yCTpOHCTBa (J)HAbTp-peAe HanpH>KeHHH o6. 
paTHOH HOCJieAOBaTejIbHOCTH 

k^.u=~, (302) 

^ c. 3 

r^e Uk — HanpH>KeHHe o6paTHOH nocjieAOBaTejibHocTH b Mecie ycia- 
hobkh saiHHTfai npH k. s. b KOHue sohu pesepBnpoBaHHH b 
pe>KHMe, npH KOTOpoM HanpH>KeHHe HMeer HanMeHbuiee sna- 
Henne. 

Jim MHHHMajibHoro pejie HanpH>KeHHH 

= (303) 

r^e Uk — Handojibuiee Me>KAy(f)a3Hoe HanpH>KeHHe b Mecre ycraHOBKH 

SamHTbl B MOMeHT K. 3. B KOHH,e SOHbl peSepBHpOBaHHH. 
rio nys SHanenHH K03r})(f)HHHeHT0B qyBCTBHTejIbHOCTH kq.T H H 

AOA>KHbi 6biTb He Menee 1,2. 

Aah samHTU, ycraHOBJieHHOH b uenn reHeparopa, npn nHiaHHH 
nycKOBUx pejie HanpH>KeHHH c uihh Bucmero HanpHJKeHHH HyBCTBH- 
rejibHocTb saiHHTU AonojiHHTejibHO npoBepnercH no k. s. na BUBOAax 
røHeparopOB h npH stom „ = 1,5. 

ToKOBan samHra o6paTHOH no c jie ao b a r e ji b hoct h 

AAH 6aOKOB c AByX06 M 0 T 0 HHbIMH TpaHC(f)OpMaTOpaMH. 
B AaHHOM CAynae paccnKTUBaercH samHTa o6paTHOH nocAeAOBareAb- 
HOCTH, BUnOAHCHHaH C yCTpOHCTBOM (f)HAbTp-peAe TOKa THna PT-2 (co- 
Aep>Kamee (|)HAbTp h ABa peAø roxa). 

Tok cpadambieanua. pem sau^umu BbiOHpaeTCH no yCAOBHio otctpohkh 
OT TOKa He6aAaHca ^HAbTpa tokob o6paTHOH nocAøAOBaTeAbHocTH 
npH bo3mo>kho HaHSoAbuieM TOKe neperpy3KH renepaTopa 6AOKa, co- 
npoBo>KAaiomeMCH CHH>KeHHeM qacTOTbi CHCTeMU. 

TaKOH TOK cpa6aTbiBaHHH npaKTHHøcKH onpeAeAHøTCH no cJrøpMyAø 

^C. 3 = 0, 1 /hOM* 

KpOMe 3T0r0, CAØAyOT yHHTbIBaTb, HTO OpHØHTHpOBOHHOe BpeMH pa- 
6oTbi renepaTopa c npoTeKanneM TOKa oépaTHoii nocAøAOBaTeAbHocTH 
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AonycKaeTC3 ne 6ojiee flByx MHHyr. IlpH pa6oTe 6ojiee RByx mhhyt' 
reneparop OTKjiioqaeTC3 h tok ofipaTHofl nocæ^jOBaTe/ibHocTH ncqesaeT. 

B cema.x c OoÅbiuUM moKom saMUKUHun Ha seM/iro ^jonoJiHHxejibHo- 
npeAycMaTpHBaexcH xoKOBaa samnxa HyjieBofl nocjieflOBaxejibHocxH (ot 
saMbiKaHHH Ha seMjiK)), nosxoMy Heo6xojiHMo corjiacoBaxb no HyBCXBH-- 



Phc. 93. PacijeTHafl cxena tokob k. 3 . k npHMepy 19, 
TejibHOCTH 3Ty saiHHxy c tokoboh saiHHTOH odpaxHOH nocjieAOBaxejib- 

HOCTH. 

HyecmeumeAbHocmb moKoeou samumbi oépaxHofl ^ocJIeJ^OBaTeJIb^ 

HOCTH OnpejtejiaeXCH K09i|)(J)HI[,HeHT0M HyBCTBHXejIbHOCXH 


I 




r^e /k — TOK oépaxHOH nocjie;;oBaTejibHocTH b Mecxe ycxaHOBKH samaTbr 
ispH MexajiJiHqecKOM k. s. b KOHue soHbi pesepBHpoBaHnH b. 
pe>KHMe, npH KOxopoM 3TOT TOK HMeBT HaHMeHbuiee sHaqeHHe. 
Ko3(|x|)HHHeHT qyBCTBHXeJIbHOCTH k,i JlOJI>KeH 6 HTfa He MOHee 1, 2. 
SaiHHTa OT CHMMeTpHHHOH HeperpySKH. Tok cpaSaxbi- 
BaHHH samHTbi OT neperpysKH onpe^nejiaexcH Bbspa>KeHHeM 


r;i,e kg = 1,05; kg = 0,85. 

UpuMcp 19. PaccHHTaTb sainHTy 6jioKa renepaTop—TpexodMOToqHUH TpaHc4)op- 
Maxop 10/35/110 KB — 75 Mea. XapaKxepHCTHKH pe*HMOB no pacnexy xokob ko- 
poxKoro saMUKaHHH a.na cxeMu, npHBeAeHHoå na pnc. 93, yKasanu b xadji. 42. 
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TadAuqa 42 


'XapaKTepHCTHKH pejKHMoB no pacHety tokob KopoTicoro saMUKanKsi ajth cxeiwu, 
npHBe;ieHHOH na pac. 93 


HoMep 

pe:«HMa 

XapaKTepKCTKKa pe^KHMa 

I 

II 
II- 

-I 

MaKCHMajibHuft pe*HM (BKJironeHbi Bce renepaTopbi h cHCTeMa) 
MHHHMajibHHH pe*HM (oTKJiK)neHbi renepaTopu r-2 h r-5) 
PenepaTop f-J BKJiroqaeTCfl npH k. 3. na BUBO/iax 110 ks 

II- 

la 

TpaHC(|iopMaTopa Ti b pe*HMe 11 (npH OTKJironeHHHx BUK-irona- 
TejlHX CO CTOpOH 110 H 35 Ke) 

PenepaTop P-I BKJironaeTCH npn k. 3. na BbiBo;iax 35 ks Tpanc- 

' II- 

-2 

4)opMaTopa Ti b pexHMe II (npa OTKjironenHbix BHKJironaxeJiHx 
CO CTOpOH 110, H 35 KS) 

Bjiok renepaTop—Tpanc^jopMaTop noanjironen k uiHHaM 110 ks 

II- 

2a 

H BKJironaeTCH npn k. 3. na BUBo/iax 35 ks 

Bjiok renepaTOp—Tpanc^iopMaTop nojjKJiionen k uiHHaM 35 ks 

II- 

-4 j 

H BKjijfiHaeTCsi npH k. 3. Ha BbiBojiax 110 ks 

TpaHciJiopMaTop T 2 otkjhghch b pe*HMe II 


Bce SHaqeHHH tokob KopoTKoro saMbiKanaH, paccanTanHiae ;ijih paaniax pexHMOB 
H npHBeaeHHMe k HanpHxeHHro 115 kb, cBe/ienialB Ta6ji. 43. 

BH6op3ainHT6.TOKa renepaTO p— t panciJiopMaTop. J1.sir 6jiokob 
reneparop—TpaHC(|)opMaTop npHHHMaiOTCH cjie/iyromne ocHoBHbie BHjib! aaipaT. 

1. npo/ioJibnaa flH(J)(J)epeHU,HajibHas[ saipHTa ot MHoro(|)a3Hbix 3aMHKaHHH b rene- 
paTope H TpaHC(|)opMaTope h na hx BbiBOj;ax; ot aaMbiKaHHH Mexjjy BHTKaMH o/iho 8 
4)a3bi TpaHC(j)opMaTopa, a TaKSie ot saMbiKanHå na aenjiro b o6MOTKax TpaHC(j)opMa- 
Topa H Ha BbiBO/iax HX, npHcoe;iHHS[eMbix k coth c 6ojibmHM tokom aaMMKaHHH na 
seM-Tio. 

npoROJibHaH flH(|)(J)epeHu,HaJibHaH aamHTa 6jioKa b cbsbh c OTcyTCTBHeM bhkjied- 
tjaieJiH MejKiiy renepaTopOM h TpaHC(|)opMaTopoM BunoJiHHeTCH o6meH fl.ia Bcero 
fijioKa (pHc. 94). 

£lH(f)(j)epeHu,HaJibHas[ aamHTa BHnojiHHeTCH c noMoipbro peJie PHT-562, Koropoa 
cocTOHT H3 HcnojiHHTCJibHoro opraHa, npe/icTaBJiaromero co6oh sjieKTpoMarnuTHoe 
pejie 3T-520, h ebicTponacumaiomerocH TpanciJiopMaTOpa ToKa (BHT). 

HajIHHHe BHT noSBOJIfleT nOBMCHTb nyBCTBHTeJIbHOCTb SamHTH, TaK KaK 
BCJie/iCTBHe SHaqHTeJibHoro yMeHbmenHH cocTaBJiHroineft, o6ycji6BjieHHOH 6pocKaMH 
TOKa HaMarHHHHBaHHH, a TaK*e cocTaBjiaiomeH, BOSHHKaromeH bo BpeMH nepexoa- 
aoro npoiiecca npH BHeuiHHX KOpoTKHx saMHKanHHX, CHH*aeTCH tok He6ajiaHca. 
npH 3T0M npe/lCTaBJiaeTCH BOSMOXiHblM Bbl6op TOKa Cpa6aTbIBaHHS[ SaiHHTbl no 
ycJioBHK) OTCTpoHKH OT TOKOB He6ajiaHca npn BnemHnx KopOTKHx saMbiKanHHX 6e3 
yneTa anepHo/innecKOH cocTaBJiHrømeH. KpoMe Toro, b BHT HMeroTca ^Be ypaBnn- 
TeJIbHbie oSmOTKH, c nOMOipbro KOTOpUX BbipaBHHBaroTCH BTOpHHHbie TOKH, no.n- 
Be;ieHHb!e k aamnTe ot TpaHC(i)opMaTopoB TOKa, ycTanoBJieHHbix na paanux CTOponax 
aaipHiitaeMoro 6jioKa. 

SamHTa HMeeT Tpexpejieftnoe Tpex(j)a3Hoe HcnoJiHenne. Tpexpejieftnoe Hcnojine- 
HHe samHTbi o6ecneHHBaeT Heo6xoflHMyK) nyBCTBHTejibHOCTb ee k /iByx(|)a3HbiM aa- 
MHKanHHM Ha CTOpOHe Bbicmero HanpHxeHHH. B cxcMax npe/iyqMOTpeno ycTpoiicTBO 
KOHTpojiH HcnpaBHOCTH u,eneH TpaHC(|)opMaTopoB TOKa. OocJie/iHee BbinojinaeTCH 
c HOMombK) pe.ie THna 3T-521/2 c pa3j;ejibHbiM BKjnoneHHeM o6motok: oflHa H3 ero 
o6motok BKJironaercH b oj;Hy H3 ijias flH(|)(l)epeHu,HajibHOH u,enH, a flpyraH — b ny- 
jieBoft npoBOfl /iH(|)(|)epeHu,HajibHoft samHTbi. Pejie KoHTpoJiH /leftcTByeT na cHmaa. 

2. PaaoBaH samHTa ot noBpesi/ieHHH BnyTpH Ko>Kyxa TpaHC(|)0pMaT0pa h ot 
noHHJKeHHH ypoBHH Macjia. PasoBaa aainHTa BbinojinaeTCH c noMombM rasosoro 
pejie, pearHpyromero na CHHHieHHe ypoBHH Macjia. OpH HeoHanHTejibHOM CHHHieHHH 
ypOBHH MacJia aamHTa j;eHCTByeT Ha cHrHaji, npn flaJibneftmeM CHH*eHHH aaiHHTa 
flCHCTByeT Ha Bbixoanoe pejie sainHTbi 6jioKa. Ha cjiynaft, ecjiH KoHTaKTM rasoBoro 
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Ta6mu,a 43 


CyMMapHwe tokh k. 3. b ku aks peacHiwoB cxeiww, npHBe;ieHHOH na pac. 9S 


Tp^iKH KOpOT- 

Koro 3aMbiKa- 

HKH H TOMKH, 
KOTOpblX 
onpeASJieHbi 
TOKH K. 3 




HoMep 

a peHiHMOB 




I 

II 

11-1 

n—la 

11-2 

n—2a 

11—3 ' 

n—4 

. Kl 

6,2 

5,05 






4,66 

1 

1,45 

1,28 

— 

— 

— 

— 

_ 


2 

2,13 

— 

— 

— 


— 

_ 

0,182 

4 

0,336 


- 1 

— 

_ 

_ 

_ 

0,16 

5 

0,065 

1 1,17 

i 

— 

! — 

— 

i — 

1.17 

K2 

5,85 

4,52 

_ 

_ 

_ 

_ 

_ 


6 

1.7 

1,64 

— 

— 

— 


— 


5 

1,22 

1,28 

- , 

— 

— 


— 


7 

0,463 

0,335 

— 

— 

__ 

— 

— 

0,426 

2 

0,85 

— ! 

_ 

_ 

_ 

_ i 

_ , 

0,75 

1 

■ t 1 


1 

1 





5,53 

4,95 

_ 

_ 

1 __ 

_ 

! _ 

4,78 

5 

2,18 

2,22 

— 

— 

1 - 

— 

— 

2,24 

7 

1,51 

1,32 

_ 

— 

! _ 

— 

: — 

1,3 

4 

1,82 

1.41 ^ 

— 

— 

-- 

— 

— 

1,235 

Ki 

0,43 

i 0,426 

_ 

_ 

_ 

_ 

1 _ 

0,426 

5 

0,169 

0,190 

— 

— 

— 

— 

— 

0,202 

7 

0,12 

0,114 

— 

— 

— 


! - 

0,112 

4 

0,141 

[ 0,122 

— 


— 

— 

! 

0,112 

Kia 

_ 

_ 

1,32 

_ 

_ 

1,74 

_ 

j _ 

5 

— 


— 

, — 

, — 

0,98 

— 

1 - 

4 


— 

— 

— 


0,75 

— 

— 

K^a 


_ _ 


1,51 

2,04 i 

_ 

1 _ 

1 _ 

5 

_ 

— 


— 

1,17 

— 

— 

— 

7 

— 

— 


— 

0,865 1 

— 

— 

1 — 

Tokh h y ji e b o h 

nocJiez(OBaTe;ibH 

0 c X H (3 /o) 


Kl 

6,72 

5,41 

_ 


_ 

_ ' 

_ 

3,830 

1 

2,04 

2,08 

— 

— 

— 

— 

— 

-- 

Ks 

5,16 

— 

— 

— 

— 

— 

— 

— 

1 

1,57 

— 

— 

— 

— 

— 




peJie 6yflyT saMKHyxbi o'ienb KopoTKoe BpeMH, npe^ycMaTpuBaeTcH caMoyRepjKHBaHne 
HMnyJibca. OocJiefluee ocymecTBJiHeTCH cepnecnbiMH o6MOTKaMH Bbixoj;noro pejie, 
BKjiroaeHHbiMH B u,enH OTKJiioqaromnx KaTymeK, Haxo^HmHXCH no« tokom ao sa- 
BepmeHHH onepauHH 0TK,JiroqeHHS[. 

3. MaKCHMa.TbHaa ToKosaa samma c BoJibTMexpoBOH 6aoKHpoBKoH ot csepx* 
TOKOB, oeyCJlOBJieHHUX BHeUIHHMH SaMbIKaHHHMH MejK^y (JiaSaMH. 

MaKCHMajibHaa TOKOEaa samnxa c BbiflepjKKoii BpeMenn h BOjibXMexpoBoft 6 jio- 
KHpoEKoii npHMeHaexcH b KaaecTee pesepenoft saiHHTU ox Me}Ki(y4)a3Hbix KopoxKHS 
SaMbIKaHHH. 
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Ha ofrfK/no<^emje- 
ai-pa C H 









fljiH »ByxodMOToqHux 6 jiokob sainHTa BunojiaaeTca Ha cTopone renepaTopa. Ha 
TpexoéwoTOHHOM 6jioKe BCJieflCTBHe nHTaHHS CO CTopoHbi 110 H 35 Ke BamHxa npe- 
.AycMarpHEaexcH kbk Ha cropone reHepaxopHoro HanpaxeHHH, rax u ua CToponax 
110 H 35 Ke. 3amHxu, ycxaHOBjieHHHe na cxoponax 110 h 35 Ke, fleftcxByrøx na ox- 
KJiroaeHHe BbiKJiioHaxeJia CBoero HanpaxeHHH. HpH xaKOM BunojiHenHH pesepanpoBa- 
HHe j;H44>epeHu.HajibH»li aainHxu xpaHc^opMaxopa npn noBpex<j;eHHS[x Ha CTopone 
110 K« ocymecxBjiaexcH MaKCHMajibHoft xokoboh samHxoft reHepaxopa, ^eftcxByiomen 
-Ha BHX0j;H0e npoweHtyxoHHOe pejie samnxu Ojioxa. 

SaiHHXa, ycxanoBJieHHaH na cxopoHe 110 tce, BunojiHena HanpasjienHofl b npefl- 
nojioHteHHH, qxo BHflepjKKH BpeMCHH pcsepBHux aauiHX cexH c HanpHxeHHeM 110 kb 
■M eHbine, new cexH c HanpasteKHeM 35 kb (no anajiorKH c aaiHHxawH, BMnojiHeHHUMH 
Am cymecxByroiHHX noBumaromHX xpexoOMoxoqHux xpaHcipopMaxopoB). Ha cx»- 
poHe 35 KB aaiHHxa BbraøJiHHexca c Bu^ep^Koft BpeMCHH, Sojibmeft Bu^epxeK Bpe- 
■weHH pesepBHux samnx jihhhA h KOnnjieKxa HaiipaBjieHHofl samnxbi S.xoKa na cxo- 
.poHe 110 Ke. SaiHHxa na cxopone renepaxopHor© HanpsKenna Hweex HaHØojibmyro 
Buj;ep>KKy BpeMenH h BbinojiHaexcH c j;eficxBHeM na oxKJironeHHe Bcero éjiOKa. 

4. MaKCHnajibHaH xoKOBaH aaiiiHxa Hyjiesofi HOcJie;iOBaTeJibHOCxH »x csepx- 
xoKOB, oOycjioBjieHHbix BHeuiHHMH saMbiKaHHaMH Ha sewJiro Ha cxøpøne 110 kb . 
MaKCHMajibHaa xoKOBas saiHHxa HyJieBoii nocjieaoBaxejibHocxH ycxaHaB;nHBaexca na 
■JCXOpOHe 110 KS flOHOJlHHXeJlbHO K MaKCHMajlbHOH XOKOBoft SalllHXe, BKOTSHeHHOH Ha 
xpasHue xoKH. 3ainHxa paOoxaex npH BHemHHX saMbiKaHHHX Ha seMJHO, pesepsHpyex 
cooxBexcxByroiHHe samHxu uihh h jihhhh h jseficxByex Ha oxKJironeHHe BHKJiroqaxejiH 
Ha cxopone 110 kb . 

5. HonepeiHas KH(|)4)epeHu,HajibHas[ samnxa ox saMUKanHii Mexfly BHXKaMH 
.oj;hoh (Jjasbi reHepaxepa. HonepeHHaH j;H4)4iepeHHHajibHafl araiiiHxa ReftcxByex 6e3 
3aMej;jieHHS, BbinojiHflexcfl c noMOmbio xokoboto pejie, noflKJirøHeHHoro k xpancepop- 
Matopy xoKa, ycxaneBJieHHOMy uemAy HeHXpajMMH napaJiJieJibHbix BeTseft oOmoxkh 
cxaTopa. B ueJiHX noBumeHHH Ha^eKHocxH ;ieHCTBHa xoKOBoe peJie samHxu 
no;;KJiroHaeTca k xpaHc^opMaxopy xoxa aepes 4>HJ3bTp bucuihx rapMOHHK (peJie XHna 
3T-521/<I)). B.a!! npe^ieTBpameHHS oxKJironeHHS reHepaxopa npn KpaxKaBpeMeHHwx 
nepexo;isinHx saMUKaHHsx Ha sewjiro b flsyx tohkhx uenn BosOyxfleHHs npeaycMax- 
pHBaexcs nepeBOfl paccMaxpHBaeMoft samHxbi na j;eHCXBHe c Bbij;ep5KKofl BpeMena. 

6. MaKCHwajibHaH TOKosaa saniHxa c iieftcTEHeM hq cnrHaji ox csepxTOKOB, 
oOycjioBJieHHMX neperpysKaMH. 3ainHTa ox neperpysKH »eftcxByex Ha CHXHaji c 
Bb!j;epH<Koft BpeMeHH. M.m Ojiokob c flByxoOMOxoHHbiMH xpaHcipopMaTopaMH (rene- 
paxop — xpaHC(|)opMaxop) aaujHxa ycxanaBJiHBaexcH Ha cTopone reHepaxopa. JIjih 
' fijioKa c xpexoOMCXoHHHM xpaHC(|)opMaxopoM KøMHJieKXbi saiiiHxu OT neperpysKH 
ycxaHOBJieHH c xpex cxopOH. KaKnuft komhjibkx samHxu BbinojiHHexcs c o^hhm xo- 
■KOBbiM pejie, j;eflcTByioiHHM na cnrHaJi c Bb!ji,epH<KOH BpeMenH. B npHBeaeHHMx cxe- 
Max saiHHxa BbinoJiHHeTcs c xepMHnecKH ycxoHHHBUMH peJie BpeMeHH xnna 3B-133. 

7. BaiHHxa waKCHMajibHoro HanpHxenHH HyjieBoft nocjie»OBaTejibnocTH, aeficT' 
Byiomas Ha CHrnaJi, ox OflHOifiasHbix saMbiKaHHH Ha seMJHO b sjieMeHxax Cjiokq na 
renepaTopHOM HanpsxenHH. BamHxa ox o.5Ho|)a3Hbix saMbiKanHH na seMjiro b ch- 
cxeMe renepaTopnoro HanpHXenHH npeflycMaTpasaexcH c j;eftcTBHeM na cnman 
c Bfaij;epH<KOH BpeweHH. BamHxa BbinojinaeTcs c peJie xana 3H-526/60/1M, non- 
KJHoneHHOMy k pasoMKHyxoMy xpeyrojibHHKy oOmotkh nuTHCTep^HeBoro TpaHc4)op- 
Maxopa HanpnxeHHH. B cxewe npej;ycMOTpeH BOJibXMexp, npe;iHa3HaHeHHbiH ajih 
O pneHTHpOBOHHOrO BUHCHeHHH MeCXa SaMUKaHHH Ha SeMJliO H »jlH nepHOflHHeCKOrO 
saMepa HanpnxeHHfl HeSaJianca b HopMajibHOM paOoneM pexHMe. 

8. BamHxa ox »bohhux aaMbiKaHHH Ha seMjiro b uenn BosOy^aeHHH reHepaxopa. 
KOMHJleKT SaiHHTbl BKJiroHaeXCH B paOoxy TOJIBKO npn BOSHHKHOBeHHH yCTOHHHBOrO 
saMbiKaHHH Ha seMJiro b oahoh TOHKe iienn B036y5Kj;eHHs. Cxewa sauiHTbi BbinoJi- 
Hena no npHHu,Hny Mocxa nocTOSHHoro xoKa, njienn Koxoporo cocxaBjisrox conpo- 
THBJieHHH uenH BosOyKfleHHH H cneiiHajibHo npeflycMOTpennoro noTeHiiHOMexpa. 
BaiHHxa j;eflcTByex na curnaJi c Bbij;epH<KOH speMenn. BbiflepxKa BpeMenH npe- 
ÆOTBpamaex fleftcxBHe samHTU npn KpaxKOBpeMenHbix saMbiKanHHX na aeMjiro. 

ycxaHaBjiHBaeMbiH KOMnjieKx aamHXbi poxopa xnna K3P-1 cosepjKHx pejie c 
flByMH oOMOTKaMH, xpaHctJjopMaxop TOKa H ;ipocceJib. TpaHC(|)OpMaTop xoKa h »poc- 
cejib npHMeHsioTCH yMeHbuieHHH bjihhhhh nepeMeHEOå cocxaBJiHioineH tokh h, 
cJie;iOBaTe;ibHo, npefloXBpameHHH npasHJibHoro aeåcxBHH 3aip,Hxu. 
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B cxene npeflycMOTpen BOJibTuerp na HOMHHajibHoe Hanpa^enne 3 e c Hyjiei« 
nocpeflHne iiiKajiu, npaneHaeMufi jiJia KOHxpojia totoocth ycTanoBKH noTeniiHo- 
Mexpa H oSnapy^eBHa saMUKanaa Ha senjiro aepea 6ojibmoe conpoxHBJieHHe bø 
B xopoft xoHKe u,enH Boaéy^asHHa, Kor;ia sauiHxa Moxex ne ;ieHCxBOBaxb Hs-aa 
He;;ocxaxoHHOH qyBCxBHxejibiiocxH. 

Pacaex npo^oJibnoft aH(|)(|)epeHUHaJibHOH xokoboh sa- 
uiHxu 6JioKa renepaxo p—x pexoéMoxoHHUii xpaHC(|)opMaxop. 
Bbi6op Koa^JiJ’Hu.HeHXOB xpaHc4)opMauHH xpaHC(|)opMaxopOB xoKa h pa6oHHx o6mo 
TOK pejie PHT-562 nponaBe^eH b xa6jiHHHOH 4>opMe (xaéji. 44). 

TadAuqa 44 


Bw6op K034)4>HUHeHX0B XpaHc4)OpMaUHH XpaHC4)OpMaXOpOB XOKa H paSOHHX 

oSmoxok peae PHT-562 


napaweTpu ! 


HanpasccHHe, ne 






121 1 

' 38,6 

10,5 

HoMHHaJibHuft nep- 


1 reoøo 

" /3.38,5 


BHqHUH TOK, C . . . 

^ /3-121 

, 75 000 

~ i/'S. 10,5 

Ko34)4lHIlHeHXXpaHC- 
(J)OpMau,HH IpaHC(|)Op- 

0 

I <31 

O I, 

lo II 

II £ 

CO 

o o 

o 

o 

600 

«t.t = -^=120 

waropoB ToKa .... 

CoeflHHeHHe xpanc- 
4)opMaxopoB xoKa . 

A 

A 

Å 

Tokh b HJienax sa- 




lUHTU, a . 

^1=1/5=6.16 

; 1125 ft. 

3=6.5 

4180 , 

KoS^HHHeHT XpaHC- 




(|)opMau,HH aBXoxpaHc- 
^opMaxopa By-25B . 

__ 

1,5 

_ 

foK B n;ie>ie samH- 
TU, nOHH>KeHHbIH C 
nOMOLUblO yCTpOHCTBa ! 

By-25B, a .' 


-S-'- 

i 


PacqexHbiii Ko3(j)(j)H- 



HHenx xpaHC(|)opManHH| 
ypaBHHxejibHUX o6mo- 

\ 

5 16 

516 

XOK pejie PHT-562 . 

Bj = 1 

%=|r4 = ^’‘9 


Heo6xo»HMoe kojih- 


^eCTBO BHTKOB . . . 

5 

5 • 1,19 = 5,95 

5 • 1,25= 6,25 

ripHHHXOe HHCJIO 




BHTKOB . 

5 

6 

6 

/I^eftCXBHXejIbHUft 




K03(|)(j)HO,HeHX XpaHC- 
4)opMau,HH ypaBHH- 


», = 1=1,2 

»-“i-’’« 

xejibHMX o6moxok . . 

5 - 

”y “5 ~ 


Bbioop cxeMbi eKMOHema peAe. HanSoJibmHft BxopHHHUii xok b nJieie samHXbi 
Ha cxopane xpanc^JopMaxopa 35 kb, no3xoMy xpaHC(|)opMaxepbi xoKa sxoft cxopoHU 
AOJHKHU npHcoe;iHHaxbca HenocpeflcxaenHo k flHcJjiijepeHHHajibHOH oéMoxKe pejie, a, 
TpaHC(|)opMaxopu xokq ;ipyrHX cxopon — k ypaBHHXeJibHUM o6MOXKaM. 

\ 











no npej;BapHTejibHuM pacqexaM ycxaHOBJieHO, qro GTOpony 35 kb HejibSH npa- 
HHTb 33 pacqeTHyro, xaK KaK tok cpaéaTHBaHHH sainKTu b 3tom cjiyqae noJiy'iaeTca 
TaKHM, qxo pejie PHT-562 He MojKex 6bixb HcnojibsoBano »jih samnxbi HS-aa ne- 
B03M0*H0CXH yCxanOBHXb Ha HØM HeoSxOflHMOrO HHCJla BHXKOB yCT = 4 npH 

TOKe cpaeaxbiBaHHH p = 12,9 a). IloaxoMy tok na cTopone 35 kb ynenb- 
maexcH c noMouibro aBxoxpaHciJiopMaTopa xoKa xnna By-2SB c K03(|)(|)HUHeHT0M 
TpaHC(|)opMauHH WaET ~ Tor»a HOMHHaJibHbift TOK B njiene samuTH co cxopoHM 
6 5 

35 KB cxaHOBHTcfl paBHbiM 4,34 a, h pacneTHoft noJiynaexcH cropona 

110 KB (CTOpOHa c HaHéOJlbmHM TOKOM B HJieHe SamHTH). 

OnpedeABHue moKa cpadamtieaHUH sainumu. Tok cpa6aTUBaHHs[ onpeaeJiaeTCH 
.no yCJlOBHK) OTCTpOHKH OT TOKOB HeOaJlaHCa npH BHeUIHHX KOpOTKHX SaMMKaHHHX 
H no yCJlOBHK) OTCTpOHKH OT 6pOCKOB TOKa HaMarHHHHBaHHH. 

1. Bbi6op ycTaBKK no ycjiOBiiro otctpohkh tokob neéajiaHca npn BHeuiHHX 
K. 3. PacneTHblM BHJ;0M KOpOTKOrO saMbIKaHHH HBJIHØTCH TpeX(j)a3HOe KOpOTKOe 3a- 
MbiKanne na BbiBo^ax 10 kb TpaHC(|)opMaTopa coOcTBeHHbix ny*« npn MaKCHMaJib- 
HOM peJKHMe. 

Tor»a pacneTHUH (MaKCHMaabHbift) nepBHHHbiH tok He6aJiaHca onpe»e- 

JIHØTCH H3 BbipaaceHHH 

^h 6. paci ^h 6. pacq + ^h 6.pacq’ 

pacq — coCTaBJiHion^aH, o6ycJioBjieHHaH norpeuiHOCTbio TpaHc4)OpMaTOpOB 
TOKa; 

/"g pa^i, — cocTaBjiHromaH, oOycjiOBJieHHaH peryjiHpoBanneM HanpHxeHHH xpanc- 
(|)opMaTopa. 

/"g pacq = 0> TaK KaK samnuiaeMbiH TpaHC(|)opMaTop ne HMeex peryJinpoBaHHa 
flanpHxeHHH no^ HarpyaKon, xor^a 

^h 6. pacq ~ ^h5. pacq ~ ^orJk. 3. i ~ ^ • 0,i • 5530 = 553 O, 

Tfle ^ — K03(|)(|)HnHeHT OflHOTHnnOCTH TpaHCljjOpMaTOpOB TOKa; 

= 0,1 — OTHOCHTejibHaH norpeuiHOCTb TpancipopMaTopoB tokh, ofiTeKaeMux 
TOKOM 3_ = 5530 o (Ta6ji. 43, pejKHM I, KJ. 

riepBHHHblH TOK CpaOaXblBaHHH SauiKTbl 

•^C. 3 “ ^h-^hS. pacq = 1>3 • 553 = 720 a, 

Tj;e = 1>3 — K09(|)(j3HnHeHT Haj;eH{HOCTH. 

2. Bbl6op yCXaBKH no yCJlOBHIO OTCTpOHKH OT OpOCKOa TOKa HaMarHHHHBaHHfl. 
Tok cpaOaTbiBaHHH aamHTbi 

^C. 3 ~ 

•r^e — HOMHHaJibHUH tok na CTopone TpancipopMaTopa 110 kb (Tafiji. 44); 
k= 1,3 — K03(|)(j)HUHeHT OTCTpOHKH aaiHHTbl OT OpOCKa TOKa HaMarnHqHBaHHa. 

/c.3= 1,3 • 358 = 466 a. 


TaKHM o6pa30M, pacneTHHM HBJiacTCH ycJiOBHe 1. 

/c. 3. = 720 a>/, 3^ = 466 a. 

OnpedeABHue mcAa BumKOB pacq cmopom UO kb c HauåoAbiuuM 

moKOM B riABHe scaqumu. 
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W aWc. p — aMnep-BHTKH cpaSaTUBanHa pejie (;iasi peae THna PHT-562 aw^_ p=60); 
i'c p_ — HaH6oJibiiiHft TOK cpa6aTUBaHHsi peJie, pasHuft 

'c. P. «aKc = ^>^3 = ^/3== 10,4 a. 

TaK KaK TpaHc4)opMaTopHi TOKa coe^nKHenu b 

— 7fi 

*C. p. KHH. pacq JQ 4 0,10 a. 

EjiMKafimee MeHbmee, BOSMOKHoe jim ycTanoBKH na peae, qacao bhtkob 
paBHO 5. 3 to HaHMeHbuiee ^hcjio bhtkob ycxaHaBaHBaexcsi na ;iH(j)(j)epeHUHaJibHoft 
oOMOTKe pe,Jie, k KoxopoH no;iKjiioqaroTCsi xpanc^opMaTopu xoKa co cxopoHH 110 kb. 

yci = ycT = ycT = 5 bhtkob, 

Tor,na ;ieHCXBHTeJibHbiH tok cpa6aTbiBaHHSi peae 

60 

'c.p.A = y=12 a. 

OnpedeJieHue uucjia eurmoe d^a cmopoH 35 u 10,5 kb samuti^aeMOao dAOKa. 

“•lI pacq ~ “"fl. ycT “ 7 ^ = 3 4^34 = 6 • 1,19 = 5,95, 

pac, = ycx 4 = 5 g = 5 . 1,25 = 6,25. ' 

B COOXBeXCXBHH c HMeiOmHMHCH Ha peae BbIBOAaMH npHHHMaeXCH Wil ycT ” 
= 6 BHTKOB, I^inycT"® BHTKOB. 

TaK KaK npHHHTue bhtkh oxJiHqaioTcsi ox pacHexHbix, pacqex neoSxoaHMO 
yxoqHHTb nyxeM yqexa cocxaBJiHiomeH TOKa HeSajianca o6ycflOBaeHHOH npn- 

HHTblM OKpyrJleHHBM, 

pac, ycT , . pac, ®III ycx , 

HS-Pac- II K. 3 . MaKC-1- Wiii^^,,, 'lIlK.3.MaKC- 

= 1820 + 2180 = — 15,3 + 87,3 = 72,0 a, 


^II K. 3. MaKC = 1820 a H /„J K. 3. MaKC = 2180 O — TOKH npH pacqexHOM BHem- 

HOM K. 3 . Ha BUBOHaX 11,0 KB 
TpaHCijlopMaTopa b xpafictjiop- 
Maxopax TOKa, ycxaHOBaeH- 
HUX COOTBeXCTBeHHO Ha CTO- 

poHax 35 H 10,5 m aaipKniae- 
Moro SrøKa (TaSji. 43, pe- 

XHM I, 7(4). 

Tok HeSajiaHca pg^,j c yqexoM cocxaBrøiomeH /"g pg^^^j 

^h 6. pac. yToqn ^h 6. pac ^h 6. pac 653 -f- 72 625 fl. 

yxoqHeHHUH nepBHqHUH tok cpaOaxuBaHHSi samHTu 
4. 3.yTo,H= 1.3-625 = 812 a. 
yxoqHeHHoe hhcjio bhtkob 


MHH. pac. yTO,H ■ 
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. 812 • /3 ^ . 

‘c. p. yroqH — 120 ° ‘c. p. a ^ 


60 


®MHH. pacq. yroqH 11^7 ^ . 

OnpedeABHue Koatp^pi^tjuenma nyecmeumeAbHocmu aamumu 


= 5. 


k„ = ■ 


Tjis p_ ^ = 12 a — TOK cpaSaTHBaHHSi ;iH(|)4)epeHUHajibHOH samniu; 

— BTopH^Huft TOK K. 3. HpH pasjiHqHUX pejKHMax paSoTU SjiOKa c yqe- 
TOM BbipaBHHBaHHSI H CXeMU COe;lHHeHHSI TpaHc4)OpMaTOpa TOKa H CH- 
jiOBoro TpaHC(})opMaTopa. 

^yBCTBHTejiBHOcTb samHTbi npOBepsieM npH HaHSojiee TSixejiu.x BH;iax nospe- 

npH ;iByx(})a3H0M KopoxKOM saMUKaHHH Ha BbiBo;iax 35 kb xpanc^opMaTopa 
(pesKHM II-4, Kz, xa6Ji. 43): 


4000) 


■/3 


120 


■ 50 a; 


k = — = 4,16 >2. 

«q 12 

npH 0;lH04)a3H0M KOPOTKOM SaMUKaHHH Ha BbIBO;laX 110 rø TpaHC4)OpMaTOpa 
(pejKHM II-4, K\, TaOa. 43); 

• 3830 _ 

'K = T20- = 3t.8 a; 

'^q = ^ = 2,65>2. 


ripH BKJHoqeHHH xeHepaxopa na KopoxKoe saMHKanHe na BUBo;iax 35 kb xpanc- 
^»pMaxopa H /k (35) 1510(2 (pexHM I, xaOji. 43): 

• _ 1510/3 


120 




21 , 


^ 21 , 8 ; 
1,82 <2. 


BKJiioqeHHe renepaxopa na HecHSiTyro saKopoxKy na BUBo^ax 110 kb Tp?.HC4)op- 
Maiopa H npH /{iio) ~ ^320 a (pextHM II, K,, xafiji. 43): 


. _ 1320 • /3 
'k “ 120 

19 


19 a; 


/ = j^=l,58<2. 

Pametn ceneHua coeduHumeAbHUX npoBodos dAa moKosux tjeneCt 3au{umbi npoHS- 
BCAew B xaejiHHHOH 4)opMe (xaSji. 45). 

Pacqex o;iHOCHCTeMHOH nonepennoft ;iH4)^epeHUHa2TbHO& 
TOKøBoft aamHTU reHepaxopa. IlepBHqHbift tok cpaSaxuBaHHa aaniHxu 
Ha ocHøBaHHH aaHHUX onuxa SKcnJiyaxauHH BuGnpaexcH 

/j. , = 0,25/„p^ r = 0,25 • 4,13 = 1,03 ko. 
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npHHHMaeM peTO THna 3T-521/<I), noflKjiioiaeMoe k oflHOBHTKOBOMy rpanc^opMa- 

750 

TOpy TOKa THna THOOÆ Koscjj^HUHeHXOM Tpanc^opManKH — -g- . 
npoHSBefleM pacieT peaepBHwx samax renepaxopOB. 

1 . PacHem MaKcuMajibuou moKoeou samunm c nycKoM MUHUMajibHoao nanpsume- 
Hua. riepBiWHbift TOK cpagaxHBanHH samHxu 

4 ,. = ‘-=^'-^-Jf 4,30 = 6080 ., 

rae P — HOMHHajibHbiH xok reHepaxopa; 

ég :?= 1,25 — K09(J)4)HHHeHX HaaexHocxH; 
feg = 0,85 — K 03 iJ)iJ)HUHeHX BosBpaxa. 

B neaax odecneieHHSi excxpoftKH ox pexHMa caMoaanycKa, a xaKsce ox acHH- 
xpOHHOro pexHMa asHraieaeft nanpaJKenne cpafiaxwBaHHa aaniHXu npHHHMaeica 

^c.3 = — 0.6) t^HOM.r = 0.55 • 10,5 = 5,76 kb . 

ripHHHMaeM peM XHna 3T-52I/10 h 3H-528/48. 

MyacxBHxejibHOcxb aaniHXbi onpeiiejiaexca no HaHMenbineMy xoKy KopoxKOro 
saMHKaHHa 

, 'k.mhh 

feq=-7- . 

^C.3 

ripH K. 3. Ha HIHHaX 110 KB (peXHM I, xaOji. 43) 

6080 io_ 5 - 

ripH K. 3 . Ha HIHHaX 35 KB (pe5KHM I, Kl, Ta6ji. 43) 

ripH K. 3. 3a XpaHC^JOpMaXOpOM CoOcXBeHHUX Hy>Kfl 

60 æ ■ Tos 

ripH BKJHøqeHHH reHepaxopa Ha HecHaxyio saKopoxKy Ha BUBojiax 110 kb xpanc- 
4 )opMaxopa (pexHM I, xaéji. 43 ) 

. 1450 115 „ „„ , g 

ripH K. 3 . Ha BuBOjHax 10 KB cHjioBoro xpaHc({)opMaxopa (pejKHM I, K3, faCn. 43) 

, 2180 115 

6080 ' 10,5 5,94 > 1 , 5 . 

HyBcxBHxe.XbHocxb samHxu no HanpHHieHHio npH k. 3 . Ha muHax 110 kb 
u ^c.3 5,76 


npH K. 3 . Ha fflHHax 35 kb 


2,43 


m 




Pacqer ceqCHHJi coe;iHHHTejibHbix 


HaHMenoBaHHe BeJiHMHHH 


PacqexHbift bh;i noBpejK;ieHHsi . . . 

Tok, npoTeKaiomHH qepea Tpanc^op- 
MaTopu TOKa, a . 

PacqeTHasi KpaTHOcxb. 

Tnn H KJiacc xpaHC(|)OpMaxopoB xOKa 
H BxopHqHasi ;ionycxHMasi HarpysKa 
Ha xpaHc(|)opMaxopH om . . . 

flonycxHMasi BeJinqHHa conpoxHBJieHHsi 
coe;iHHHxeJibHux npOBO;iOB b o;ihh 
KOHeu npH paaHbix coeflHneHHsix 
xpaHC(|)opMaxopoB xoKa, om 


Tpex4)a3Hoe k. 3 . nå BbiBo;iax 10 ko 
xpaHC^JopMaxopa c. h. 


1510 

1^-252 

600 

TBÆ 110 
600/5 
5 


2 = ^- - ^ .-0,05= 1,52 


PacqexHasi npoBOflOB, m . . . 

TlonycxHMoe ceqeHHø coe;iHHHxe;ib- 
Hux npoBo;ioB, 

c _ 


o 1-200 „3 

~ 57 . 1,52 ~ 

2,5 


ripHHSixoe ceqeHHe, mm^ . j a5 | 

npHMeqaHHe. BanjUy HaJiHqHsi OucxpoHacbimaiomHxcsi xpaHc4)opMaxop 
x'OKa npH HeycxaHOBHBHieMCsi pextHMe, npHHSix paBHUM e;iHHHne (k = 1). 

2. Panem MaKcuMOJibHoå moKoeou aaiifumu om nepeapysm eenepamopa. Tok cpa- 
6axbiBaHHH samHxu, KaK H B npeflbi,c(ymeM pacqexe, onpe;iejisiexcsi npH k^— 1,05 

I 4130 = 5100 a. 

^c.3 0,85 

ripHHHMaeM pejie xnna 3T-521/10. 

Pacqex MaKcHMajibHofl xoKOBofi samnxH c nycKOM peJie 
MHHHMaJibHoro HanpHSceHHH Ha cxopOHe 110 kb TpaHc4)op- 
Maxopa. nepBHHHbiH xok cpa6axbiBaHHsi samnxu 




1 9*^ 

. = 0^358 = 526 a. 


r;je = 1,25 — K09(|)(|)HUHeHX Ha;ie5KHOcxH; 

= 0,85 — K03(|)(|)HHHeHX B03Bpaxa; 

^HOM — HOMHHajibHbiH XOK xpaHc^opMaxopa. 

B uejiHX oOecneqeHHH * oxcxpoHKH aamnxu ox peacHMa caMosanycKa h acHH- 
XpOHHoro peJKHMa ;iBHraxejieft HanpsuKenne cpaOaxHBaHHsi aaiUHXw npHHH- 

MaexcH 0,7 

C /^_3 = 0,7 • 110-77 Kfi. 
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npoBOAOB TOKOBUx uenefl saiuHTU 


Ta6/iutia 45 


npaaceHHH, k« 



38,5 

10,5 

10 {Tp-p C. H.) 


Tpex(|)a3Hoe k. 3. na bh- 
Bo^ax 10 KS xpaHc(|)OpMa- 
xopa c. H. 

^ 1820 = 5800 

1500 

TB/1-35 

1500/5 

5 

TpexipasHoe k. 3. na bu- 
BOAax 10 Ks xpaHC(|)op- 
Maxopa c. H. 

2240 = 24 600 

10,5 ' 

?M20 _ 

5000- 

TniUAO/l-lO 

5000/5 

5 

Tpex(|)a3Hoe k. 3. Ha bu- 
Bo;iax 10 KB xpaHc(|)op- 
Maxopa c. H. 

5530 = 63 500 

1 U,0 

63 500 

5000 

TniIlA®/l-10 

5000/5 

4 


A 

5-0,28 

^np= 3 0.05 = 

= 1,52 

150 

c_ 1 • 150 _ 

57 • 1,52 

2.5 

A 

2np = 5 — 0,05 — 0,28 = 
= 4,67 

300 

S- =1,13 

57 • 4,67 

2,5 

A 

2^ = 4 — 0,05 — 0,28 = 
= 3,67 

300 

c 1-300 , .Q 

^- 57. 3,67 =‘'43 

2,5 


OB B peTO PHT-562 K03(|)(|)HUHeHT, yqHTUBaioiUHH HacumenHe TpaHC(|)opMaTopoB 


^yBCTBHxejibHocTb samHTU npOBepsieTcsi no ;iByx(|)a3HOMy KOpoxKOMy saMMKa- 
HHK) Ha mHHax 110 kb, bcjih = 1280^a (pbjkhm II, Ki, xa6ji. 43). JXm xokobux pejie 
samHxu 


k. 


/ 3-4 

2- 


2^ 1^ m 

2 ■ 526 ■ 37 


= 6,55 > 


1,5. 


Ko 3 (|)(|)HUHeHX qyacxBHxejibHOcxH pejie HanpsiJKeHHsi ne siBjisiexcsi pacqexHUM, 
xaK KaK pejie nHxaexcsi ox xpaHC(|)opMaxopa nanpsiJKeHHSi, noAKJiioqeHHoro k mHnaM 
110 KB H npH KopoxKHX saMUKaHHSix HanpBJKeHHe Ha pejie pasHO Hy.xio. DpHHH- 
MaeM peJie XHna 3T-521/6 h 3H-528/160. 

MaKCHMa.XbHasi xoKOBasi satpnxa c nycKOM pejie mhhh- 
MajibHOro Hanpsi 5 KeHHsiHa cxopoHe 35 kb. nepBHqHUH xok cpaSaxu- 
BaHHB npH /g = 1125 a 


r 


_ 1,25 
~0,85 


1125= 1650 a. 


VcjioBHa Bu 6 opa HanpaaceHHa cpa 6 axuBaHHH anaaorHqHu npeau^yoieMy pacqexy 
= 0,7 • 35 = 24,4 kb. 


8 800 
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K034)4>HHHeHT WBCTBHTejIbHOCTH TOKOBOFO pefle HpH ;iByX(})a3nOM KOpOTKOM 3aMU- 

KaHHH Ha mHHax 35 ks (pestHM II, Ki, Ta6fl. 43) 


k 


q.T 


I640l^ 

1650 


115 

37 


= 2,67 > 


1.5. 


ripHHHMaeM pejie iHna 3T-521/10 h 3H-528/160. 

PacHex aamHTu ot neperpysKH. Ha cTopone 110 /ce tok cpa6aTijt* 
BaHHH aaiHHTU 




1 05 


ripHHHMaeM pejie xana 3T-521/6. 

Ha cxopoHe 35 k« xok cpa€axbiBaHHsi aamHxu 
1 05 

= m "25= 1390 a. 
ripHHHMaeM pejie xnna 3T-521/10. 

PacHex xoKOBOH aaiHHTbi HyjieBoft nocjieAOBaxeBbHocxH 
OT SaMblKaHHH HB SeMJIK) B CexH 110 KS. XoK Cpa 6aXHIBaHHH Bbl6H- 
paexcH no cBe;iyiomHM ;iByM yCBOBHHM; 

1. Ho ycBOBHK) corBacoBaHHH no qyBCXBHxeBbHocxH paccMaxpHBaeMofl saiHKTu 
<c 3aii!,HX0H OT 3aMfaiKaHHH Ha seMJiro JI3n 110 Ke 


^c.3 = ka^c.p-Jp = 1.1 • 0.185 • 0,304 = 0,0619 ku, 

TAe 1,1 —K094)(|>HHneHT HaaejKHocxH; 

■^c.p.ji = 0.185 KU — TOK cpa6aTbiBaHHH peJie aaiHKTU HyaeBoft nocBe;iOBaTeJibHOCTH 
J13n (npHHHT ycBOBHO); 

— K09(|)(|)HHHeHT paBBexBJieHHSi, onpe;iejiHeMbiH kbr oxHomeHHe xoKa. npoxe- 
Karomero qepes paccMaipHeaeMyio aaiHHxy k xoKy o;iHo4)a3Horo KOpoxKoro 
SaMblKaHHSI B KOHue BHHHH, 

kp = 1^ = 0.304 (peKHM !, Ks, TaCji. 43). 


2 . SaiHHxa ;ioBJKHa 6biTfa OTCxpoena ot xoiia He 6 aBaHCa npn Tpex 4 )a 3 HOM ko- 
poTKOM saMfaiKaHHH Ha BfaiBoaax 10 Ke TpaHccjjopMaxopa co 6 cT 3 eHHbix ny*;!. Tok 
cpa 6 aTbiBaHHSi BaiHHXbi, Bfai 6 HpaeMbiH no sxoMy ycBOBHro, onpeaeasieTcsi h 3 Bbipa- 
JKeHHH 

4.3 = 446.pacq= 1.25 • 0,113 = 0,141 Ka, 


r^e 


éjj=l,25 — K094)<|)HUHeHT Ha,!;e}KH0CTH; 
46 pacq —pacqexHfaiH tok He6ajiaHCa, 


/ 


HO.pacB 


= 3 • 0,25 


//K.s.pacq = 3 • 0,25 • 0,1 • 1,51 = 0,113 Ka, 


r;je f. — 0,l —oTHOCHxejifaHasi norpemHocxfa TpaHc4)opMaTopoB tokb; 

4 3 pacq — pacqexHbiH TOK Tpex(|)a3Horo KopoxKoro saMbiKannsi na BbiBo^ax 
110 k 8 xpaHCiJjopMaTopa ;iBSi BbiOopa ycxaBKH (peacHM I, /C3, Ta6B. 43). 
HyBCTBHXeBbHOCTb BaiHKTbl HpOBepHeTCSI HpH 0AH04)a3H0M KOpOTKOM SaMUKaHHH 
Ha uiHHax 110 Ke (pesKHM I, Ki, Ta6ji. 43) 


k . 


L 


2,04 


■ 77 ,^ 044 ! 


= 14,5 > 


1,5. 


ripHHHMaeM peae inna 3T-521/2. 
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Påcnem ceneHua coeduHume/ibHUx npoeodoe moKoeta i(eneu pesepenoå 3aw,umu 
d/iOKa. 1. MaKCHMajibHasi TOKOsasi aainHxa renepaTOpa. npHHHMaeM pacqexHyio 
Hy npoBOAOB / = 300 m, thh TpaHC(J)opMaTopOB TOKa TniIl®i],-10-i],/0,5 — 5000/5 h 
nposepaeM cep^eqHHK c KJiaccoM tobhocth 0,5. HaH6ojiee HarpyjKeHHoft aBJiaexcsi 
(})a3a C. HarpysKa axofl (J)a3u (cm. pnc. 94) 

= ^3T-52l/lO + %T-52I/lO + + ^whr = 

= 0,024 + 0,006 + 0,021 + 0,011 = 0,062 om. 


flonycxHMaa Harpy3Ka na xpaHC(J)opMaxop xoKa onpe^eJiaexca no HOMHHajibHoS 
BXOpnqHOft HarpyaKe, o6ecneqHBaiomeft 3a,!;aHHbift KJiacc xoqnocxH (fina cqexqH- 
KOB Heo6XOAHMbift KJiaCC XOqHOCXH — 0,5) 

2^on= 1.2 OM. 

BxopHqHaa narpyaKa na xpaHC(J)OpMaxop xoKa ^ paana 


^B.H = ^np + + 2 k. 

r;je Zq — 0,062 om — narpyaKa (J)a3bi C; 

2 ^ = 0,05 OM — nepexoAHoe conpoxHBJieHHe KOHxaKxoB; 


«on 


1,2 OM -, 


2„. = 1,2 — 0,062 — 0,05 = 1,088 om. 


MHHHMajibHoe ,!;onycxHMoe ceqenHe npOBO^oB 
S = ^ = 57 . j 088 "" 

npHHHMaeM s = 6 MM^. 

2. MaKCHMaJibHaa xoKOBaa aamHxa na cxopone llO ks xpaHCtJrøpMaxopa. flpH- 
HHMaeM pacqexHyio AJinsy npOBO^OB / = 200 m, xhh xpaHC(J)opMaxopoB xoKa TB-110. 
HaHOojiee HarpyjKeHHoft asjiaexca cpasa A. HarpyaKa sxoh (Jjaau 

= ^3T-52I/6 + ^HMB-I7I + ^3T-52I/6 “ 0,011 + 0,24 + 0,011 = 0,262 OM. ■ 


flonycxHMaa narpysKa na xpaHC(J)opMaxopbi xoKa onpe,!;ejiaexca 
KpaxHOCXH xoKa npH 10 %-hoh norpeuiHocxH (cm. pnc. 91) 


m 


pacq 


1,1 • 


1,1 • 4,4 
5 • 1 


= 0,97, 


no pacqexHOH 


r,!;e /p — BxopHqHuft xok xporanHa MaKcHMa.xbHoft aamnxbi; 

‘hoU — HOMHHaJIbHUii BXOpHqHUH XOK XpaHC(J)OpMaXOpOB XOKa; 
— K 094 )(J)HUHeHI CXeMU. 

no KpHBUM 10%-HOH HOrpeUIHOCXH (cM. pHC. 91) 




= 5 OM. 


BxopHHnaa HarpysKa na xpaHc4)OpMaxopHi xoKa 
^B.H ~ ^np "I" "I" ^K> 

2np = 5 — 0,262 — 0,05 = 2,688 om. 


MHHHMaJibHOe jionycxHMOe ceaenne npOBOjiOB 


S- 


pi 


200 

57 • 4,688 


= 0,75 


MM^. 


npHHHMaeM S = 2,5 mm^. 

8 * 
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K TpaHC(})opMaTopy xoKa <|)a3u B noaKJUcq-aeTca aMnepMexp, BnyxpeHHee co- 
npoxHBJieHHe Koxoporo a = 0,07 om. /lonycxHMasi aarpysKa Ha xpaHc^opMaxop xoKa 
B Kjiacce ToqHocxH 0,5 cocxaBjisiex 0,8 om, xor^a 

Znp = 0,8 — 0,07 = 0,73 OM. 

MHHHMajibHoe gonycxHMoe ceqenHe npoBogOB 
p/ 200 




57 ■ 0,73 


= 4,8 MM^. 


flpHHHMaeM s = 2 X 2,5 mm ^. 

ripHHHMaeM gJiH xoKOBbix uenefl MaKCHMajibHoii aamnxbi Ha cxopoHe 110 kb 
Kadejib 6 x 2,5 mm^ (k (Jjaae B nogKgioqaeH gae jkhjim 2 x 2,5, a k ^aaaM A, C 
H HyjieBOMy npOBOgy — no ogHofl 5 KHJie 1 x 2,5). 

3. MaKCHMajibHasi TOKOBaa aainHxa Ha cxopoHe 35 kb xpaHcifiopMaxopa. npHHH- 
MaeM pacqexHyiogjiHHy npoBogoB I = 150 m, xhh xpaHci|)opMaTopOB xoKa TB-35-MKn. 
PacqexHasi KpaxHOcxb xoKa 


m 


pacq 


1,1 • ir 


1,1 • 5,5 
5,1 


1 , 21 . 


no KpHBbiM 10%-HOH norpeuiHOCTH gonycTHMasi narpyaKa Ha xpaHc4)OpMaxopbi xoKa 
Z^on = 5 OM (cm. PHC. JW). 

BxopHqHasi HarpysKa na xpaHC(|)opMaTop xoKa 

^B. H = ^np + ^3T-52I/6 + %T-52I/lO + ^k>‘ 

5 = Zj,p + 0,011 + 0,006 + 0,05, 

oxKyga 

Zjjp = 5 — 0,011 — 0,006 — 0,05 = 4,93 om. 


AlHHHMajibHOe gonycxHMoe ceqeHHe npoBogOB 

S = -^ = = 0,536 MM^ 

z„p 57 . 4,93 

ripHHHMaeM 5 = 1,5 mm^. 

4. BaiHHxa ox aaMUKaHHH na aeMJiio. ripHHHMaeM pacqexHyio gjiHHy npoBogOB 
/= 200 M, XHH TpaHC(|)opMaTopoB xoKa TB-110. 

PacqexHasi KpaxHOCXb xoKa 


1.1 • ir 


5.1 


1,1 ■ 0,515 
5 


0,113. 


no KpHBbiM 10%1hoh norpeuiHOCTH gonycxHMaa HarpysKa Ha xpaHc^iopMaxopbi 
= 5 OM (CM. pHC. 91). 

BTOpHunasi HarpysKa Ha xpanccjiopMaTopbi xoKa 


OTKyga 


^B. H — 22np + 2'3X.52I /2 + Z^, 
^3T-52I/2“' 


5 — 0,4 — 0,05 4,55 „ oq 

- —r -:— = = 2,28 OM. 


xoKa 


MHHHMajibHoe gonycxHMoe ceqeHHe npOBOgoB 


5 


pi __ 1 • 200 

^'57-2.28 


= 1,54 


MM^. 


ripHHHMaeM S = 2,5 mm^. 
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§ 60. ABTOMATHHECKOE HOBTOPHOE 
BKJIKDHEHHE (AHB) 


B 3TOM naparpa(|)e npeAcxaEJienbi cxeMbi coBpejweHHbix AOB, npe;n- 
HasHaneHHbie paOoxbi b pasJinnHbix cxejwax h na pasHOM nnxaHHH 
onepaxHBHbix uenefl. 

YcxpOHCXBa noBxopHoro BKJiHDneHna xnna PnB-58 h PnB-258 npn- 
MenaHDxcH b cxejwax xpex^JasHoro AOB jiJisi jimdbix noflCxanuMH, pa- 
SoxaioiiiHx Ha onepaxHBHOM nocxo- 


aHHOM xoKe c HanpajKeHHeM 110 h 
220 e H oOopy^oBaHHbix BbiKjiioaa- 
xe.xaMH c AHCxaHUHOHHbiM ynpaBjie- 


8/<Æ OmM. 




/luaepoMMa 

no/JO)KeHuå nepeH/iKJuaKJiu,eeo ycmpoucmåa Qfl'J 

0 /,nn ^ c npodepHoa omcym- 

/JflB c npooepKOa cmdufi hQnpmeHu9 unu 
cuHXpQHusMa i—I cuhxpOhusmq 


Phc. 95. Cxema BKJiroqeHHsi ycipoflcTBa Phc. 96. Cxema BKJirøeHHa ycipoficTBa 

THna PnB-58 jihhhh c OAHOCTOpoH- XHna PnB-58 jihhhh c AByxcxopOHHHM 

HHM HHTaHHeM: nHTaHHeM: 

J' — ycTpoScTBo noBTOpHoro BKJirøqeHHJi THna — ycTpoScTBo noBTOpHoro BKJiraqenHH THna 

PnB-58; 2Py—peJie CHrnajibHOe THna 3C-21; PFIB-SS; 2Py—pejie cHrHajibHOe THna 3C-21; 
^/7y — nepeKJiioqaiomee ycTPoficTBo; 4Pn ~ ^/7y — nepeKjiioqaiomee ycTpoftcxBo; 4Pn ~ pe- 

pejie npOMeJKyTOHHOe THna Pn-23; 5P/7 — pe- npOMencyTonHoe THna pn-23; SPfl ~ peJie 

jie npOMeHcyTOHHoe THna pn-232; 6R — conpo- npoMeJKyxoqHoe THna pn-232; 6R — conpOTHBJie- 
THBjieHHe; i^y — KJiraq ynpasjiennn. HHe; — pejie KOHTpoJin CHHXpOHHSMa xnna 

3H-535; (5P//— pejie MHHHMajibHoro HanpnJKeHHH 
„ T-^-i-rr^ r-r^ -- THna3H-529; P/jy — nepeKJirøqaiomee ycrpoficT- 

HH6M. yCTpOHCTBO PllB-OO OOeC- bo; IOJJH — neoHOBan JiaMna; KV — KJiKm 
neaHBaeX OAHOKpaXHOe fleflCXBHe ynpaEJienna. 

AOB, a PnB-258 — AsyKpaxHoe aeflcxBHe AOB. 

rioJiHaa cxejwa xpex4)a3Horo aBxoMaxHaecKoro noBxopnoro BKJiHDaeHHa 
fljia JIHHHH nepe^aa c o;hhocxopohhhm nnxaHHeM h HcnojibsoBanneM 
PnB-58 HSoOpaHceHa na pHC. 95, a ;hjih jihhhh c flByxcxopoHHHM nn- 
xaHHeM — Ha pHc. 96. 

riojiHaa cxejvia xpex4)a3Horo aBxojwaxHHecKoro ycxpoflcxBa PnB-258 
fljiH JIHHHH C AsycxopoHHHM HHxaHHeM npHBe;5eHa na pHc. 97. 

ycxpoHCXBo aBxoMaxHHecKoro noBxopnoro BKjiioHeHHa xnna PnB-358 _ 
npHMenaexca b cxejwax AOB jiJia noACxaniiHå, pa6oxaioiii,HX na onepa- 
XHBHbix nepeMeHHOM H HocxoaHHOM xoKax HanpaaceHHeM 24 — 48 e, 
o6opyaoBaHHbix BbiKJHoaaxejiaMH c flHcxaHUHoHHbiM ynpasjienneM. 
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CxeMa BKJiioqeHHH ycTpoflcxBa PnB-358 npoMejKyxoqHwx pejie n 
KOHxaKxopa BKJiioqeHHH BHKjiroqaxejiH nniaexcH ox cneuHajibHoro bm- 
npHMHxeJibHoro ycxpoflcxBa c bhxoahum nanpajKeHaeM 110 e, npn- 
coeAHHaeMoro k uenHM HanpajKeHHH (xpaHc^opjwaxopy HanpajKeHHH, 
6jioKy nHxaHHH h x. fl.). OxKJiioqaioiii,He cojieHOHAbi BbiKJiroqaxejieH bh- 
xaioxcH HJiH ox aKKyjwyjiHxopHbix Oaxapeft (nanpajKenHeM 24 — 48 «), 

Han ox ycxpoHCXB naxaHHa, naa sa- 
paJKøHHbix KOHAencaxopoB. Coae- 
HOHAbi BKaioqeHHa BbtKaroaaxeaefi 
Moryx naxaxfaca ox xpaHC(|)opMaxopa 
coOcxBeHHbix ayjKA HenocpeACXBen- 
Ho Ha nepeMeHHOM Han BbinpaMaen- 
HOM xoKe BbinpaMHxeabHbiMH ycxa- 
HOBKaMH. 

BbiKaroaaxeaH mojkho BKaioaaxb 
c noMoiufaio npyjKHHHbix h nneB- 
MaxHaecKHX npHBo;noB. 

KoHcxpyKXHBHoe Bbinoa- 
HeHHe H npHHuHH ;5eHCXBHa. 
ycxpoHCXBo noBxopHoro BKaioaeHHa 
xHna PnB-58 cocxoax H3 caeiayio- 

iii,HX saeMeHxoB; 

1) peae BpeMenn IPB, o6ecne- 
HHBaiomero BbiAepjKKy BpeMCHH c 
MOMøHxa nycKa ÅflB ao saMbiaa- 
HHa uenH BKaioaaioiii,ero coaenoHAa 
BbiKaroaaxeaa; 

2) npoMejKyxoHHoro peae IPIJ, 
Aaioiuero HMnyabC na BKaioaeHHe 
BKaioaaioiii,ero coaenoHAa BbiKaro- 
aaxeaa; 

3) KOHAeHcaxopa ICl, oSecnean- 

Baiomero oAHoapaxHoe AeflcxBHe AIIB; 

4) sapaflHoro conpoxHBaeHHa 1R2, npeAHasHaaeHHoro unn orpa- 
HHHeHHa cKopocxH sapa^a KOHAencaxopa. 

5) AOØaBOHHoro conpoxHBaeHHa IRl, o6ecneaHBaioiii,ero xepjwHae- 
CKyio ycxoHHHBOcxb peae IPB; 

6) conpoxHBaeHHa 1R3, aepes Koxopoe npoHcxoAHX paspa^ koh- 
Aencaxopa npn Haanann 3aui,Hx, 3anpeui,aioui,Hx AOB. 

riycK peae BpeMenn IPB ycxpoHCXBa PnB-58 oOecneaHBaexca Hop- 
MaabHO oxKpbixblM (h. o.) KOHxaKxoM peae 4Pn (pac. 95), Koxopoe, 
B CBOK) oaepeflb, cpaOaxbieaex npn nepeKaioaeHHH 6aoK-KOHxaKxa Bbi- 
KaHoaaxeaa Han oxKaioaeHHH ox Kaioaa ynpaBaenna {KR). BcaeACXBHe 
AeHCXBHH 3aui,HXbI 3aMbIKaexCH KOHXaKX P3. 

ripH 3aMKHyxoM KOHxaKxe peae IPB npoHcxoAHX paBpaa kohach- 
caxopa C na uiynxoByio oOMoxxy peae IPIJ, axo Bbi3biBaex xpaxKOBpe- 
MeHHoe cpaOaxbiBaHHe axoro peae, Koxopoe aaMbiKaex cboh KOHxaKX 
IPIJ, coeflHHeHHbiH c cepHecHOH o6moxkoh. Peae IPIJ caMoyaepJKH- 



Phc. 97. CxeMa BKJiioqeHHH ycTpOHCTBa 
THna PnB-258 jihhhS c j^ByxcTO- 

pOHHHM nHTaHHeMl 

/' — yCTpoSCTBO nOBTOpHOrO BKJIIO^JeHHH THna 
PnB-258; Bce ocTajibHwe sjieMenTU h hx o6o 3- 
HaqeHHa coorBeTCTByioT a^hhum pHC. 96 
(b aaHHoS cxeMe OTcyicTByraT /^Pchh’ 

9ny, lOJJH H npH 3TOM TonKa Af cxeMU flOJiMC- 
Ha SbiTb noflcoeflHHeHa HenocpeflCTBeHHo k mh- 
Hycy). 
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BaeTca ot tokh, npoTeKaromero b uenn BKJiioaeHHa ao pasMMKanHH 
d.TOK-KOHxaKTa BI. Oocjie paBMUKanna djioK-KOHxaKTa BI pejie 4 Pn 
H IPB BosBpamaioTca b HcxoAHoe nojio>KeHHe. 

roTOBHocxb ycxpoHCxBa K noBxopHOMy AeflcTBHio Hacxynaex nocjie 
sapaAKH KOHAeHcaxopa ao neodxoAHMoro ypoBHH HanpH>KeHHa. 3xo 
BpeMa onpeAeaaexca BeJiHaHHofl conpoxHBjieHna 1R2 Aaa BbidpaHHOH 
eMKocxH C. Pejie SPU npeAoxBpa- 
maex MHoroKpaxHyio padoxy bhkjiio- 
aaxejia npn HeHcnpaBHOCxax peneft 
BKJiioaeHHa. 

IIIyHxoBaa odMOXKa 5P/7 yAep- 
>KHBaex pejie b npHxanyxoM cocxo- 
aHHH nocjie ero cpadaxbiBaHHa, a ce- 
pnecHaa odMoxKa — padoaaa. ripn 
HeHcnpaBHocxH pejie 5P/7 dyAex ca- 
MoyAep>KHBaxbca KOHxaKxoM 5P/7^, 
djiOKHpya KOHxaKxoM 5Pn^ Aefl- 
cxBHe BKJiioaaiomeH KaxyuiKH KB. 

B cjiyaae ycxanoBKH ycxpoflcxBa 
PnB-58 Ha JiHHHax c AByxcxopoHHHM 



HHxaHHeM AonoJiHHxejibHo ycxaHaB- 
JiHBaexca pejie CHHxpoHHSMa ZPchh 
H pejie MHHHMajibHoro Hanpa>KeHHa 
8PH (pHc. 96). 

ZtodaBOHHoe conpoxHBjienHe 6R 
npeAycMoxpeno ajih npeAoxBpaiue- 
HHa jio>KHoro BKJHoaeHHa BbiKjiroaa- 


Phc. 98. CxeMa BKJiroHeHHH ycTpoftcTsa 
THna PnB-358 ji,jm jihhhh c asycTO- 

POHHHM nHTaHHeM: 

1' — yCTpoflCTBO nOBTOpHOro BKJIipqeHHH TH¬ 
na PnB-358; 5Pn — pejie npoMejKyroHHoe 
THna Pn-254; IIPFI — pejie npoMejKyTo^Hoe 
THna Pn-23 (Bce ocTajibHbie sjieMenTbi h hx 
oSoSHaqeHHH COOTBeTCTByiOT ;^aHHbIM PHC. 96). 


xejia npH noBpe>KAeHHH o6motkh peae 4Pn. 

ycxpoHCXBO noBxopHoro BKJiioqeHHH THna PnB-258 no npHHUHny 
AeflcxBHa anaJiorHano PnB-58. 


B cxeMe AByxxpaxHoro AOB AJia ocymecxBjieHHa nepBoro UHKJia hc- 
nojibsyexca npocKajibSbiBaromHfi KOHxaKX peae BpeMeHH IPB, a AJia 
Bxoporo — KOHeHHblH KOHxaKX. 

CHrHaaHsauHa padoxbi AOB b o6ohx UHKjiax cooxBexcxBeHHo ocy- 
mecxBjiaexca yKasaxejibHbiMH pejie /py^ h IPK^. ycxpoHcxBo xnna 
PnB-258 padoxaex b xanon nocJieAOBaxejibHocxH (cm. pnc. 97). 

OpH saMbiKaHHH KOHxaKxa 4Pn BKjnonaexca pejie BpeMCHH IPB^, 
nepes KonxaKx IPB^ pa3pa>Kaexca KOHAencaxop ICl na inyHxoByio 
odMOXKy pejie IPFI m IPK^, BbiSbiBaa KpaTKOBpeMennyio padoxy nocJieA- 
HHX. Hepes KOHxaKX IPII^ noAaexca «njiioc» na KaxyuiKy BKjiioqeHHa, 
H peJie IPn caMoyAep>KHBaexca. ripn neycneuiHOM AeflcxBHH APIB b 
nepBOM uHKJie saiuHxa bhobb oxKjiioqaex jihhhio h noBxopno padoxaex 
pejie IPB, H saMbiKaHHe KonxaKxoB IPB.^ ne npHBeAex k cpadaxbma- 
HHK) IPn, xaK KaK KOHAencaxop ICl ne ycneex sapaAHTbca. ripn 
saMbiKaHHH KOHxaKxa IPB^ nponcxoAHX paspaA KOHAeHcaxopa 1C<^ H 
cpadaxbiBaHHe pejie IPU h IPy^. 

HeycneuiHoe AeflcxBHe AOB bo BjopoM UHKJie npHBOAHX k eme 
OAHOMy nyCKy PnB-258, ho saMUKanHe KOHxaKxoB IPB ne noSBOJiHx 
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cpadoraTb pejie /P/7, xaK Kan KoH,aeHcaTopbi ICl h 1C2 ne ycneiOT 
sapajlHTbCfl. Oocjie BToporo UHKjia Heo6xo,ziHMo KBHTHpoBaxb Ky, axoSu 
BosBpaxHXb B HcxoAHoé nojio>KeHHe 4Pn h PnB-258. 

ycxpoflcxBo noBxopHoro BKJiroaeHHa xnna PnB-358 (pHC. 98) oxjih- 
qaexcfl ox ycxpoficxBa PnB-258 xoJibKO HajimHeivi IB b uen 

^ 3apa,aa KOHACHcaxopa C (xnn flHojia j],r-lJ,27, HMeiomHH dojibuioe c( 
npoxHBJieHHe b o6paxHOM nanpaBJieHHH). ilHofl npejioxBpamaex paapa 
KOHfleHcaxopa C b cjiyaae noHHjKeHHa Hanpfl>KeHHa b cexH h npefl; 
npe>Kflaex oxKas ycxpoflcxBa PnB-358. Pejie IPTI BBe^aeno b exe« 
fljia pasjiejieHHfl ixenen. 

Pejie 5Pn (pejie xnna Pn-254) BbinoJineHo c saiviejlJieHHeM npn er 
BosBpaxe fljifl npe;],ynpe>K;],eHHfl oxxasa Sjiokhpobkh ox MHoroKpaxHoi 
cpaSaxbiBaHHfl BbiKjiroqaxejia npn Sjihskhx k. s. (b cjiyaae nHxanH 
oxKjiroaaiomero cojieHOHjia ox KonjieHcaxopa). 

§ 61. TE;iEMEXAHH3AUHfl S/lEKTPOCTAHUHft, 
nOACTAHUHft H CHCTEM 

ycxpoflcxBa xejieMexaHHKH npHMeHaioxca b sHcprocHcxeMax A-n 
noBbiLueHHH onepaxHBHocxH, ueHxpajiHsaixHH KOHxpoJia, a xaK>Ke ynpaa- 
JieHHH H peryjiHpoBaHHH na paccxoaHHH. 

Heo6xoflHMo ycxaHaBJiHBaxb xoJibKO xe ycxpoflcxBa xejieHSMepeHHa, 
xeJieynpaBJieHHH, xejieperyjiHpoBaHHH h xejiecHrnajiHsaixHH, Koxopbie 
oSecneaHBaiox b Ka>K;ioM'npHHaxoM cjiyaae Bejtenne Jiyauiero pe>KHMa 
pa6oTbi, nepeKjiioaeHHfl, jiHKBHjiauHio HapyuieHHfi h aBapafi. K xaKHM 
ycxpoHCXBaM oxhochxch ycxpoHCXBa aBxoMaxaaecKoro peryjiapoBaHHH 
' MoipHocxH, aacxoxbi, Hanpfl>KeHHfl, aaexoxHoro h peacHMHoro nyena 
ycxaaoBOK cHcxeMu, aBxoMaxHaecKofl pasrpysKH xpanccJiopMaxopoB hjih 
jiHHHH nepejiaa, aBxoMaxaaecKoro BBojia pesepBHoro odopyjlOBaHHH, 
aBxoMaxHaecKoH aaexoTHofl pasrpysKH, aBxoMaxaaecKoro noBxopaoro 
BKjiioaeHHfl xpaHC(})opMaxopoB hjih jihhhh nepejian, aBxoMaxHHecKHX 
CHHxpoHH3Hpyiom,Hx cpøjicxB røHepaxopoB H X. A- 

lJ,ejiecoo6pa3Hocxb npHMeHeHHa yexpoflexB xejieMexaHHKH b KOMnjiei 
ce c aBXOMaxHKOH fl 0 Ji>KHa 6bixb noflXBep>KAeHa xexHHKo-SKOHoMHH 
CKHMH paCHexaMH. Aa^e npn OAHHaKOBUX XeXHHKO-SKOHOMHHeCKX 
noKaaaxejiflx cjiejiyex bboaktb xejieiwexaHHKy h aBxoiwaxHKy, xan kc 
3X0 oSjieraaex paBoxy nepconajia h noBbiuiaex Hafle>KHocxb pa6ox 
ycxanoBKH. 

B o6beM xejieMexaHHsaixHH jtHcnexaepcKHx nyHKxoB sneprocHcxeMbi 
BXOflHX: 

1) H3MepeHHe cyMMapnoH aKXHBHofi MomnocxH ochobhux sjieKxpo- 
cxaHuHH, HecymHx ocHOBHue Harpy3KH hjih BJiHaiomHe na noKpuxHe 
rpacJiHKOB HarpysoK; 

2) H3MepeHHe cyMMapnoH peaKXHBHOH mouihocxh sjieKxpocxaHiiHH, 
yqacxByiomHx b peryJiHpoBaHHH peaKXHBHOH MomnocxH; 

3) HenpepuBHaa perHcxpaiiHa qacxoxbi; 

4) H3MepeHHe aacxoxbi oxjiejibHux yaacxKOB cHCxeMbi, Koxopbie mo- 
ryx oxflejiHXbCfl b aBapHHHux pe>KHMax; 
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5) nocTOHHHoe HSMepeHHe h perHcxpauHa Hanpa>KeHHa b oahoh- 

AByX KOHTpOJIbHblX TOaKaX CHCTØMbi; 

6 ) HSMepeHHe HanpaHceHHH Ha uiHHax Bwcmero HanpflHceHHH sjiex- 
TpocraHHHH, yqacTByiomHx b peryjinpoBaHHH peaKTHBHOH mohihocth, 
a TaKHte noflCTaHuHH c peryjinpyeMbiMH noA narpySKOH TpaHc4)opMa- 
TopaMH 110—220; 220—400 m h Bbime; 

7) HSMepeHHe roxa hjih aKxHBHOH MomaocTH ochobhux jihhhh ne- 
pe;!,aqH h xpancc^opMaTopoB, KOTopbie Moryx neperpyjKaxbCa b npo- 
uecce onepaxHBHbix nepeKJiioqeHHH hjih npn aBapHHHbix peiKHMax; 

8) CHrHajiHsauHH noJiojKCHHa BbiKJiioqaxejieH jihhhh nepe^anH, bjihhio- 
HlHx Ha HSMeneHHe pencHMa paOoxw CHCxeMbi, pasflejiaiomHx snepro- 
CHCxeMbi, oxjiejifliomHx sjieKxpocxaHuHio ox cncxeMbi, pafloHOB cexH, 
H BHKJHOHaxejieH, oxKJirøqeHHe h BKjiioqeHHe Koxopax neoOxojlHMo npo- 
HSBOjlHXb no yKasaHHK) ancnexqepa hjih jiJia Koxopbix xpeOyexca kohx- 
pOJIfa nOJIOJKeHHH B aBapHHHHX yCJIOBHHX; 

9) ynpaBJieHHe KSMenenHeM ycxaBOK aBXOMaxnqecKHx ycxpoficxB pe- 
ryjiHpoBaHHH MomnocxH h ycxpoflcxB peryjiHpoBaHHa nepexoKOB no 
xpaHSHXHHM jiHHHHM H uiHHaM B sneprocHCxeMe; 

10) CHXHaJiHsaHHH nojiOHieHHH aBXOMaxHqecKHx ycxpoficxB h HSMe¬ 
peHHe Hx ycxaBOK no BHSOBy; 

11) ynpaB.xeHHe KSMenenHeM noJiojKenna nepeKJiioqaiomHX ycxpoHCXB 
xpaHojjopMaxopoB c peryjiHpoBanHeM Hanpa>KeHHa noji, narpysKOH fljin 
xex oébexxoB, r^e oxcyxcxsyex ^(ejKypHbiH nepcoHaJi; 

12) ynpaBJieHHe BbiKJiioqaxeJiaMH BHyxpeHHHX cexeii Hanpa^enHeM 
35 Ke H Bbiuie, c noMombio Koxopbix mojkho ycxpaHHxb HapyuieHHa, 
aBapHH Ha noacxaHuHax h yqacxxax cexH h npoHSBecxH nepeKJiio- 
qeHHH no pe>KHMHHM ycjioBHaM; xejieynpaBJienHe npeaycMaxpHBa- 
exca fljia BHKJiioqaxejieH noflcxanuKH 6es nocxoaHHoro fle>KypcxBa nep- 
conajia. 

TejieMexaHHsauHa noAcxanuKH onpejiejiaexca snaqeHHeM h nasna- 
qeniieM hx. JXjih ofiocHOBaHHa xejieMexaHHsauHH noflcxanuMH Hcnojib- 
syioxca xanne (|)aKxopbi, kzk xeppHxopHajibHoe pacnojio^eHHe eé b cexH, 
paccxoHHHe, cocxoaHHe flopor, HajiHane xpaHcnopxHoro cooOmeHHa rø 
OjiHjKaHuiero nyHKxa, rjie HMeexca oOcjiyjKHBaiomHH nepconaji, xapax- 
xep H cxeMbi HHxaHHa noxpeOHxejien, HajiHane pesepBHoro nnxaHHa AJia 
HHx, oObeM onepaxHBHHx nepeKjiioqeHHH h peMOHXHbix paOox. 

YKasaHHbiH o6beM xejieMexaHHsauHH sjieKxpnqecKHx cHcxeM floJimeH 
BbinojiHHXbca Ha Bcex noflcxaHuHax Oes nocxoaHHoro jieiKypcxBa nep- 
coHaJia, sa HCKjiioqeHHeM nojicxanuMH, HBJiaiomHxca onopnbiMH nyHKxa- 
lÆH, c Koxopbix npoHSBOjlHxca ynpaBJieHHe jipyrHMH noflcxaniiHaMH h 
H a Koxopbix cocpefloxoqeHbi BbiesflHbie OpHrajlbi, JiHKBHjlHpyiomHe Ha¬ 
pyuieHHa H aBapHH. Oo xapaKxepy o6cjiy>KHBaHHa Bce noAcxanuMH ji,e- 
jiaxca Ha rpynnbi Å, B h B. 

K rpynne A oxHocaxca no^cxanuKH 6es nepcouajia h HaxoAamHeca 
nojiHOcxbio Ha ueHxpajiHSOBauHOM oOcjiyjKHBaHHH no na^sopy, jihkbh- 
AauHH aBapHH h HapyiueHufi, nepeKjiioqeHHH, npoBeAeHHH peMOHxubix 
paOox, K KøxopHM Befl,yx y;io6HHe Aoporu, nosBOJiaiomHe npHObixHe 
BbiesAHoro nepconajia b xeqenHe 0,5—I *130. 


233 










K rpynne B h R othochtch noflcxaHUHH c møcthum o6cJiy*HBa}o- 
lUHM nepcoHajiOM. Ha noAcraHUHHX rpynnbi B aKcnjiyarauHH h peMonr 
ocymecTBJiHioTCH B jiHeBHoe BpeMfl, a jiHKBH^auHH HapymeHHH h aBa- 
pHH—no HeoSxoAHMOCTH. Ha noACTannHHX rpynnu B na^sop h jtpyrHe 
paSoTbi BejiyTCH b onpe^ejieKHoe HopMHpoBaHHoe BpeMH cyTOK; nepco- 
Haji >KHBeT HenocpejlCTBeHHo Sjihsko ot nojicTaHuHH, h BUSbiBaeMbiH 
MOJKOT npaSbiTb Ha noACTaHuHio b xeneKHe 10—15 mhh. no BUSOBy 
CHrnajiHsauHeH c ^o;^cTaH^HH. 

HoacTaHUHH rpynn A h B ne peKOMeH^yercH TejieMexaHHSHpoBaxb, 
ecJiH no ycJioBHHM oJieKxpocHaOjKeHHH noTpeOHxejieH napyrnenHe hjih 
anapHio mojkho ycxpaHHXb nocjie npHObiXHH oOcjiyjKHBaiomero nepco- 
Hajia no BbisoBy noxpeOHxejieM. Ecjih noxpeOHxejiH Moryx BbiSBaxb 
nepconaji ycxpaHeHHH HeHopMajibHocxeH b sJieKxpocHaOjKenHH, 

TO Ha aHcnexnepcKOM hjih onopnoM nyHKxe MOJixna ycxaHaBJiHBaxbCH 
BbisbiBHafl xeJiecHrHajiHsauHH o HapymeHHHx. 

Ha noACxaHuHHx rpynn A h B npeflycMaxpHBaexcfl xeJieMexaHHsa- 
UHH B xex CJiynanx, Kor^a no ycjioBHHM aKcnjiyaxauHH xpeOyrøxcH 
nacTbie onepaxHBHbie nepeKjiioneHHfl BbiKJUonaxejieH h oSecnenenne 
fiecnepeOoHHoro cnaOjKeHHH noTpeOHxejieH. 

noacxaHUHH rpynnbi B He peKOMeHflyexcfl xejieMexaHHSHpoBaxb. 

B oObøM xejieMexaHHsauHH noACxanuKH, paOoxaiomHx Oea nocTonk- 
Horo aejKypcTBa nepconajia h xeJieynpaBJiaeMbix c flHcnexnepcKHx hjih 
onopHbix nyHKxoB, bxoaht: 

1) HSMepeHHe nanpajKenHA na uiHHax noflcxaHUHH no BbisoBy; 

2) HSMepeHHe xoKa narpysKH chjiobhx xpanccJiopMaTopoB no Bbi¬ 
soBy AJin KOHxpojifl SKOHOMHHecKoro peiKHMa paOoxbi hjih neperpysoK; 

3) HSMepeHHe tokob jihhhh no BHSOBy, ecjiH jihhhh Moryx nepe- 
rpyjKaxbcn; 

4) nepenHCJieHHbie xpn nsMepenna Moryx saMeHHXbCfl xejiecHrnajiH- 
sauHCH npejiejibHbix coctohhhh HSMepaeMbix BejiHHHH {sepxHHx hjih 

HH>KHHX); 

5) CHrHajiHsauHU noJioHienHn Bcex BbiKjnoHaxejieH noflcxaHixHH; 

6) npejiyppejlHTejibHafl h aBapHHHan CHrnajiHsauHH paOoxbi ochob- 
Hbix cpejicTB samHTbi, aBxoMaxHKH HJIH nenefi noacxanunH, AeHCxByio- 
maii npn; 

a) BHyxpeHHHX noBpejKAeHHHX TpaHC(|)opMaTopoB h paOoxe jtpyrnx 

3am,HT (oOmHH CHmaji); ; 

6) neperpysKe h neperpene chjiobhx TpaHC(|)opMaxopoB (oOiiihh' 
CHXHaji); 

b) HapymeHHH hsojihuhh cexH pacnpeAeJiHxejibHoro ycxpoHCXBa h 
H ajIHHHH HeCKOJIbKHX CeKUHH HJIH CHCXeM mHH (OTAeJIbHbie CHrHajIbl 
OT Ka>KflOH CHCXeMbl mHH HJIH CeKUHH); 

r) jieHCTBHH aBTOMaxHnecKHx ycxpoHCXB BBo^a pesepBa, pasrpysKe 
no nacToxe hjih noBxopnoMy BKjnoneHHio (o6m,HH CHXHaji c jieSjioKH- 
poBKOH c nyHKxa ynpanjienna); 

J^) HeHcnpaBHOCTH iieneH ynpanjienHH (o6m,HH CHrnaji); 
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e) HapymeHHH pe>KHMa pa6oTbi noACTaHuHH BCJie;iCTBHe napyine- 
hhh nHTaHHH coScTBeHHbix Hy>K;i, onepaTHBHbix uenefi, ycrpoficTB Te- 
jieMexaHHKH, saseMJieHHH b iienax nocTOHHHoro tokb h t. (o6mHH 
CHrnaji); 

>k) nepeBoae noflCTanuKH na MecTHoe ynpaBJieHHe (o6mHH cHrnaJi); 

3) HeHCnpaBHOCTH H HapymeHHH pafiOTU CHHXpOHHblX KOMHencaTO- 
pOB (o6mHH CHFHa.l); 

7) cHFHajiHsauHH o6 oTKase jteflcTEHa AITB, ABP h t. 






fAaea eocbMan 


PACnPEAE/IMTE/lbHblE YCTPOPlCTBA 


§ 62. "OBLUHE n0.nO}KEHHfl 

Pacnpe^ejiHTejibHHe ycTpOHCTBa nojtpasflejiHrorcH na saKpbiTbie, 
KOMnJieKTHbie H OTKpbITHe. 

Pacnpe.nejiHTeJibHHe ycrpOHCTBa saKpuroro rnna, KaK npaBHjio, 
coopy^aioTCH jijih Hanpa^eHHfi 20 kb, a b oT^eJibHbix cjiyqaax a-nn 
Hanpfl>KeHHH 35 h 110 /cis (b saBHCHMocTH OT BJIHHHHJJ OKpysiaioineH 

Cpe.aH Ha HSOJIHUHIo). 

KoMHJieKTHbie pacnpeAeJiHTejibHbie ycTpoflcTBa HsroTOBJiHioTCfl na 
HanpflHccHHe ao 10 m, a OTAeJibHbie sjieMeHTH — ao 20 m. 

OTKpuTHe pacnpeAeJiHTeJibHbie ycTpOHCTBa ctpohtch b ochobhom 
A-HH HanpaxceHHH 35—500 kb h 6—10 kb (b cejibCKOxosHHCTBeHHUx 
paHOHax). 

K pacnpeAeJiHxejibHUM ycTpoficTBaM Bcex thhob acji^hh npeATjHB- 
jiHTbCfl TpeOoBaHHfl oOecneneHHH HaAexcHOCTH paOoTbi, OesonacHocTH 
H yAoOcTBa o6cJiy*HBaHHfl, bkohomhhhocth SKcnJiyarauHK, no^apHOH 
OesonacHocTH. 


Ta6Auu,a 46 

MHHHwaJibHwe flonycTHMbie paccTOHHHa b saapurux 
pacnpeaeaHTejibHbix ycrpoficTBax 


PaCCTOHHHe, CM 

I HOMHHaJIbHbie 

HanpHJKeHHa we^Kfly cljaaaMH, k& 

1-3 

1 6 i 

10 

20 : 

35 

l!0 

Mexfly TOKOBeaymHMH qacTHMH pas- 

JIHHHblX (j)a3 H OT TOKOBeflymHX HacTefl 
;;o saseMJieHHbix 'lacTefl sflaHHH .... 

7,5 

10 

12,5 

18 

29 

80 

Ot roJibix TOKOBe^ymnx HacreH ao 
cnJiouiHbix orpajKAeHHH.i 

10,5 

13 

15,5 

21 

32 

82 

Ot rojibix TOKoBeAymHx qacTefl ao 

CeTaaTblX OrpajKACHHH, BHCOTa KOTOpMX 

ne MeHbiue 1,7 .« . 

17,5 

20 

22,5 

28 

39 

90 

Bbicora HeorpaacAeHHbix rojibix toko- 
BeAymnx ^acTefi naA ypoBHøM nojia . . , 

250 

250 

250 

275 

275 

350 

MexAy TOKOBeAymHMH qacTHMH, pac- 

nOAOXeHHblMH c AByX CTOpOH KOpHAOpa 
o6cJiy;KHBaHHa. 

200 

200 

260 

220 

220 

300 

L 
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OpH BH6ope pacnpeflejiHxejibHHX ycTpoftcxB Heo6xoAHMO cxpeMHxtCH 
K coKpaiueHHK) KOjimecxBa ycxaHaBJiHBaeMoro oSopyflOBaHHH, cxpoHxejib- 
Hbix H MOHxajKHbix MaxepHajiOB, nepBOHaqaJibHbix saxpax Ha coopyjKenHe 
H yHHxuBaxb BosMOHCHocxb flaJibHeHuiero pacuiHpeHHH pacnpe^ejiHxejib- 
Horo ycxpoflcxBa. 

OpH Bbi6ope H npoeKXHpoBaHHH pacnpeAe^HxejibHbix ycxpoHCXB 
pyKOBOflCXByioxcH nojioJKeHHHMH, H3rø>KeHHbiMH B OpaBHjiax yCXpOHCX- 
Ba sjieKxpoycxaHOBOK (ny3), OpaBHJiax xexHHHecKofi SKcnjiyaxaixHH 
(nT3), npaBHjiax xexHHKH øesonacHocxH (OTB), ITpaBHjiax no>KapHofl 
oxpaHH, flHpeKXHBax H pyKOBOAHiHHX yKasaHHflx MC3. 

OpaBHjiaMH ycxpoHCXBa pacnpeaejiHxejibHbix ycxaHOBOK onpejte- 
JIHIOXCH MHHHMajIbHHe AOHyCXHMbie paSMCpH H paCCXOHHHH MØHCAy XOKO- 

BeflymHMH HacxHMH, Koxopbie npHBe^i,eHU b xa6;i. 46, 47. 


Ta6jiuv,a 47 


MHHHMaJibHue flonycTHMbie paccTonHHn b otkpwtwx 
pacnpeaéaHTeabHwx ycTpoficTBax 


PaccTOSHHe, cm 

HoMHHajibHoe HanpHJKeHHe MesK^y cljasaMH, ne 

1 0 H HH5Ke 1 

35 1 

no 

220 

400 

MexAy TOKOBeAyniHMH qacraMH paaaHH- 
iiux (jjas H saseMaeHHbiMH KoHCTpyKunaMH . 

25 

40 

100 

200 

375 

MeJKjiy HeorpaJKJieHHHMH TOKOBeAymHMH 
qaCTHMH B ropHSOHTajIBHOH nJIOCKOCTH . . . 

220 

220 

300 

400 

575 

Ot HeorpaxAeHHbix roKOBeAyiHHx nacTeS 
AO HapyxHwx oqepTaHHtt rpaHcnopTHwx 
cpeACTB H nepeBosHMoro oéopyAOBaHna . . 

100 

100 

175 

250 

450 

Bbicora pacnojioJKeHHH ToKoBeAymHx ^ac- 
Teft HaA ypoBHøM njiannpoEKH npH oTcyrcTBHH 

orpaJKAeHHH. 

PaCCTOHHHe OT TOKOBØAymHX *laCTeH AO 
nOCTOHHHblX OFpaJKAeHHH: 

a) npH cerqaTbix orpaJKAGHHHX. 

300 

300 

375 

450 

625 

25 

40 

100 

200 


6) npH daptepax . 

100 

100 

175 

250 

— 

IIlHpHHa (hah mar aAeHKH), m . . 

1,6—2,5 

4,6—6 

! 8—9 

i 

14—15 

28 


§ 63. 3AKPbITblE PACnPEAEJlHTEJlbHblE VCTPOMCTBA 
TEHEPATOPHOrO HAnPPmEHHP (fPy) 

B HacxoHmee BpeMH npHMeHHroxcH pacnpeAejiHxe.nbHbie ycxpoflcxBa 
renepaxopHoro nanpHjKeHHH b c6opHOM ?Ke.ne3o6exoHe, paccHHxaHHbie 
Ha yflapHbie xokh 200—300 m. 

rpy B cOopHOM >Ke.ne3o6exoHe Bbino.jiHeHbi h 3 yHHcJjHHHpoBaHHUx 
cxpoHxe.jibHbix KoHcxpyKHHH H B ejtHHOH MOAy^^ibHOH CHcxeMø C npo.Jie- 
xoM SAaHHH 12 JM, c uiaroM kojiohh b npoflo.jibHOM HanpaB.jieHHH 6 m 
H 3ano.nHeHHeM cxen apMoneHoOexoHHbiMH naHe.nHMH. 

3J^aHHH rpy coopyacaioxcH xpexsxaacHbiMH c npoMeacyxoHHbiMH 
nonepeHHbiMH pHre.nHMH Me?KAy3xa>KHbix nepeKpbixHH h AByxaxaac- 
HbiMH 3a.;ibHoro xHna 6e3 npoMejKyxoHHbix pHre.neH.- 
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yKasaHHbie sflaHHH FPy aeJiHicH na CJieayiomHe thom:. 

1 ) Tpex3Ta>KHHe — THn I-a (na yflapnbie tokh 200 ku) h tho 1-6 
(na yAapHbie tokh 300 m); 

2 ) AByx3Ta>KHbie — thh Il-a (na y^apHHe tokh 200 /ca) h thh 11-6 
(na y^apHue tokh 300 m). 

rpy THHOB I-a H 1-6 npejicTaBJiflioT co6oh peKOHcrpynpoBaHHbie 
rpy reHepaTopHoro HanpmeHHH, a Ppy thhob Il-a h 11-6 cosAanu 
HHCTHTyTOM TenjioBJieKTponpocKT. 

CxeMH sjieKTpHHecKHx COeAHHeHHH. Bce BapnaHTbi rpy 
paspaOoTaHH npHMeHHTejibHo k cxeMe hs ceKpHH c6opHHx uihh, cocah- 
HcHHbix MejKAy co6oh ceKpHOHHbiMH peaKTopaMH HJiH no cxeMe KOJibua 
c oahhm h AByMH reHepaTopaMH Ha Ka>KAyio ceKitnio, h c AByMH Tpaac- 
(|)opMaTopaMH CBHSH Ha cpeAHHx ceKHHHx KoJibua. MomHocTb reHepa- 
TopoB, noAKJHOHeHHbix K ceKHHHM, HpeAycMaTpHBaeTCfl AO 100 Mem, 
a TpaHC{j)opMaTopoB cbhsh — ao 120 Mea. 

riopflAOK HepeAOBaHHfl annapaTypu b npncoeAHHeHHHX PPy thhob 

I- a H 1-6: uiHHbi — BHKJiioHaTejib — peaKTop — jihhhh; b FPy thhob 

II- a H II-6: uiHHH—peaKTop —BHKJHOHaTejib —jihhhh. 

K oH CTp y K TH B Hoe HCHO HeH He FP y. FPy THna I-a h 1-6 
OTJiHHaioTCfl OT cyui,ecTByiom,Hx cHCTeMOH pasMemeHHfl aneeK no A^anne 
SAaHHH. 

XlaH KaMep BbiK.niOHaTe.neH MF-10 mar aneeK no TpeTbeMy h nep- 
BOMy 3Ta>KaM paaen 2 jh, a no BTopoMy —2,4 m h jiJia KaMep nnneH- 
Hbix BbiKnioHaTeneH—1,6 m. 

Illar HHeeK jiJia nenen renepaTopoB, TpaHC{j)opMaTopoB cbhsh, luhho- 
coeAHHHTenbHux h ceKuHOHHHx BbiKnioHaTeneH no bccm OTancaM npn- 
HHMaeTCfl 3 JH, a ocTanbHbix aneeK — no 2 m. CxeMbi sanonneHHfl h 
nnanbi FPy 3thx thhob npeAyCMaTpHBaioT Bo3Mo>KHocTb ycTanoBKH 
peaKTopoB AO 1000 a b nio6oH HnefiKe. 

B oTnHHHe OT FPy thhob I-a h 1-6 b Tpex3Ta>KHOM HcnonneHHH 
Fpy THHOB Il-a H II-6 BbinonHHioTCfl B SAaHHH sanbHoro thhh c pac- 
nono>KeHHeM oOopyAoaaHHH b abb 3Ta>Ka. 

Tnacenoe o6opyAOBaHHe (sbiKnioHaTenH h peaKTopbi) ycTanaann- 
BaeTCfl Ha nepaoM 3Ta>Ke, a KaMepbi niHHHbix pasbeAHHHTenen h c6op- 
Hbie niHHu — Ha BTopoM 3Ta>Ke uenocpeACTBeHHo na MeTannoKOHCTpyK- 
UHHx KaMep nepBoro 3Ta>Ka 6e3 Me>KAy3Ta>KHbix pHrenefi. ^nefiKH FPy 
HsroTOBnflioTCH npeABapHTenbHo BHe 3AaHHfl h AOCTaBnaioTCH k MecTy 
c6opKH b bhag roTOBbix y3noB, npHHeM b KaMepax pasbeAHHHTeneH 
annapaTypa Mo>KeT 6biTb ycTaHosnena h OTperynnpoBaHa sapaaee. 
JlHHCHHHe BbiKnioHaTenH ycTaHaBnnBaioTCfl b KOMnneKTHbix HHefiKax 
(KPy) Ha BbiKaTHbix TenejKKax. 

iFna Bcex aneeK BbiKnioHaTeneH PPy yKaaaHHbix thhob mar paaeH 
2,5 M, a Aafl peaKTopoB — 2,0 m. 

FPy THHOB Il-a H II-6 HMeioT cneAyiomHe npeHMymecTBa no cpaBHe- 
HHio c FPy thhob I-a h 1-6; 

I) noBbimaeTCfl HaneHCHocTb pa6oTbi o6opyAOBaHHfl (BbiKnioHaTe¬ 
neH, TpaHoJiopMaTopoB TOKa) BcneACTBHe ycTanoBKH hx nocne peaK- 
TopoB; 


238 





2) BCJieflCTBHe yivieHbiiieHHH qncjia 3Taa<eH h KopH^opoB o6cjiy>KH- 
BaHHH oSjierqaeTCH sKcnJiyaTauHH oSopyAOBaHHsi; 

3) B03M0>KH0 npHMeHeHHe JiioSoro uiara H^eeK; 

4) ynpomaioTCfl 3JieKTpoMOHTa>KHbie pa6oTbi; 

5) ynpomaexcH cTpoHxejibHaH KOHcxpyKuHH SAaHHH. 

CxpoHxejibHaH qacxb. FPy yKasaHHbix xnnoB npoeKxnpyexcH 

B 6JioKe CO sAaHHeM xjiaBHoro mnxa ynpaBjieHHH h HMeex o6iu,yio c 
HHM JiecxHHqnyio KjiexKy. 

3;iaHHfl rpy peKOMeHAyioxcfl flayx xnnoB, »MeioiuHX o^HHaKOByio 
uiHpHuy npoJiexa 12,0 m. SflaHHH Ppy xnna I-a h 1-6 hmciox oxmøxkh 
oOcjiy^HBaHHH HyjieByio, 3, 4, 8, 9 jw, a xnna I I-a h 11-6 — HyJieByio 
h.4,2 m. 

OcHOBHbie Bxojtbi Ha cooxBexcxByroinHe oxmøxkh ocymecxBJiaioxcH 
qepes jiecxHHHHyio KJiexKy. SanacHbie BbixoAW npeAycMaxpHBaioxcn b 
npoxHBonojio>KHOM KoHue 3J^aHH5^ Ha MexajiJiHHecKyio no>KapHo-aBapHH- 
Hyio JiecxHHuy. 

SflaHHH rpy XHHOB 1-6 H 11-6 CXpOflXCH C AByCKaXHOH KpOBJieft 
c yKjioHOM 1 ; 1,2 hjih oAHocKaxHofl. Dojibi na Bcex oxMexKax ueMenx- 
Hbie. Hapy>KHbie cxchh 3AaHHfl BbinojiHSiioxcH h 3 apMonenoOexoHHbix 
naHejieø (ajih bccx pacnexHbix xeMnepaxyp). 

OpH BHyxpeHHeø oxacjikc cxch npeAycMaxpHBaexcH saxnpKa uibob 
H paKOBHH B nanejiHx c nocjicAyromeH H3BecxK0B0H noOejiKOH cxch h 
nOXOJIKOB. 

B xopue 3AaHHH npeaycMoxpeHbi Bopoxa A-an MOHxa>Ka o6opyAo- 
BaHHH. 


§ 64. KOMOJlEKTHblE PACnPEAEJlHTEJlbHblE VCTPOMCTBA 

(KPy) CEPHH K-111 M K-IV 

KPy 9XHX cepHH ycxanaBJiHBaioxcH b oxanjiHBacMbix h Hcoxanan- 
BaeMbix HoMemeHHax npn xcMnepaxype oKpyjKaromefi cpe^H ot ■—25* 
ao -f35°C. 

Do HOMHHaJIbHblM yCJIOBHHM KPy MOXyX HpHMeHHXbCH B SJIØKXpOyCXa- 
HOBKax ao 10 Ke (pacnpeaycxpoHCXBax co6cxBeHHbix nyaca SJieKxpocxaH- 
HHH H HOaCXaHUHH, HOHHBHXejIbHblX nOACXaHUHHX H X. A-)- UJKa(j3bI KPy, 
o6opyaoBaHHbie BbiKjiioHaxeJiHMH xnna BMP-ISS h npHBoaaMH OC-IO, 
BbinycKaioxcH na HOMHHajibHHe xokh 400—600—900 a. 

IllKa(|)bi c paabeaHHHxejiHMH h Ka6ejibHbiMH c6opKaMH BbinycKa- 
loxcfl Ha HOMHHajibHue XOKH 900 H 1800 a (c yaexoM cHH*eHH5i Ha- 
rpysKH no ycjioBHHM BeHXHjiHUHH B niKa(|)ax). 

TepMHHecKaa h aasaMHaecKaH ycxoHHHBocxb xoKOBeaymHX nacxen 
H annapaxypbi mKa(i)OB paccHHxana no aaHHbiM BUKjironaxejieH xnna 
BMP-133. 

IIlKa(})U oxxoa5ini,HX jihhhh npHMeHsnoxcH a.asi Ka6ejibHbix bboaob, 
npHHeM He 6oJiee asyx Ka6ejieH cenenHeM ao 3x95 mm^. HoMHnajib- 
Hbie aaHHbie, raOapHXHbie paaMepbi h bøc niKacJjoB cepHH K-III-IV 
npHBeaeHbi b xa6ji. 48. 


239 






Ta6AUv,a 48 


HoMHHajibHwe AaHHwe, raSapHTHwe pasMepu h bcc iiiKa({)0B KPV 


Cepna HoMHHaJib- 
iiiKacba HanpH- 

sceHHe, K8 I 

THn BblKJIK)- 1 
[ narejiH 

! 

Thh i 

npHBOfla ^ 

BbicoTa, 1 

MM 

1 

UlHpHHa, 

MM 

1 

rjiyfiHHa, j 

1 1 

|Bec(mKa(})a, 

1 ^ 

1 

K-IIll 

3; 6 

BMr-133-n 

nc-io 

2140 

1000 

1500 1 

i 

/llOO 

K-IV 3; 

; 6; 10 

BMr-133-III 

BMr-133-Il-III 

HJIH 

nPBA 1 

2140 

1000 

1600 j 

! 1200 


THnoBbie cxeMbi nepBH^Hbix ixenefl mKa(|)OB KPy-III-IV npHBejieHbi 
B Ta6ji\ 49, 50. BapnanTbi KOMnjieKTOBaHHa uiKacfjOB cepHH KPy-III-IV 
npuBefleHbi b xaSji. 51. 

IllKa(J)bi Mo*HO yCTanaBJiHBaTb y ctch c oahophahum hjih AByxpa^- 
HbiM pacrrojrojKCHHeM h oahoctopohhhm rjih ABycropoHHHM oåcjiyxH- 
BaHHeM. BbiOop BapHanra ycTanosKH saBHCHT ot uihphhm Kopn^opa 
H ancjia LUKacJJOB, npHHHTbix AJia pacnpeAejiHxejibHoro ycrpoficTBa. 

ITpff 0;jH0pa.2IH0M paCnOJIOJKeHHH H 0.aH0CT0p0HHeM oOCJiyJKHBaHHH 
iiiKa4)bi KPy ycTaHaBJiHBaiOTca Ha paccToaHHH 100 mm ot CTeHKH. 
UlnpHHa KopHj],opa o6cjiy*HBaHHa ^oJi^sa ObiTb ae Menee 1,8 m. IIpH 
jlByxpsijHOM pacnojio^eHHH ulKafJjoB c o;ihoctopohhhm oOcjiy^HBaHneM 
LUHpHHa KopH.a,opa AOJiHCHa Outb hø Menee 2,5 m. 

npH ycTanoBKe uiKacfjOB AJia flBycTopoHHero oOcJiyacHBaHna mn- 
pHHa KopHflopa c saAHefi cTopoHH lUKacJjoB ftojiHCHa ObiTb He Menee 
0,8 JM, a c nepeflHen — ocTaioTca panee yKasaanbie. 

« 55. HOMnilEKTHblE nOACTAHUHH (KTH). 
koMH/lEKTHblE PACnPEAEJlHTEJlbHblE yCTPOHCTBA 
HAPy>KHOl4 yCTAHOBKH (KPyH) 

B HacToamee BpeMa HBroTOBJisioTca cepnnHbie KoMnjieKTHHe noA- 
CTanuHH (KTIl) nanpancenneM 35/6—10 Ke n 110/6—10 k;6(coahhm h jisy- 
MH TpaHC(|)opMaTopaMH) .663 BbiKjuonaTejien na BucuieM nanpancennn. 

npejiycMOTpena ycTanoBKa TpanccfjopMaTopoB Meflyfomnx MomnocTen; 

. npH HanpHxeHHH 35/6 —iO ks ot 3200 ao 20 000 kbu 
» » 110/6 » » 5600 » 20 000 s> 

» » 110/10 » » 5600 » 31 500 » 

Ha BbicmeM Hanpancennn b KanecTBe oTKJiionaioiuero annapaTa npn- 
MenaeTca TOJibKO 0T4ejinTe.ab hjih nJianKHii npe.aoxpaHHTejib c oahhm 
pa3be.HHHHTejieM. 

TpaHCc|)opMaTopu na CTopone Bbicuiero Hanpa>KeHHa apHCoe^HHaioT- 
ca nepes OTAejim'ejib h pasbejlHHHTejib. 

Xljia TynHKOBbix noflCTaHunfi npnMeHaioTCa pasbejiHHHTejiH c sa- 
3eM.Tai01UHMH HOHiKaMH C jlByX CTOpOH (CO CTOpOHbl nO^^XO^ameH JIH- 
HHH H CO CTOpOHbl OT.n,ejiHTejia). iJjia noflCTaHunfi, npHcoeAHHaiomHXca 
OTBCTB.TeHHeM oT TpaHSHTHOH jiHHHH, npHMeHaioTca paSbeiHHHTejIH c 
o;iHHM saseMJiaiomHM hohcom co CToponu oT^ejiHTejia. 




























ripodo/aceHue ma6jt. 49 


HaHMeHoBanne h HasHanenHe 
mKatJ)a 


Tan 

niKaiJa 


CxeMa nepBBHHOfl i;enH 



IIlKa(|) aJifl OTXOjiamefl jihhhh c 
BHK jimaTejieM TpaHC(|)opMaTopa co6- 
CTBeHHbix HyJKji 3; 6/0,5 Ke, ynpaB- 
,naeMbiM h3 KPY, 6e3 saniHTH ot sa- 

MUKaHHH Ha SeMJIIO. 

To JKe, HO c 3aUI,HTOH OT SaMblKa- 

HHH Ha aeMjira. 

IllKa(|) jlJia OTXojiamefl ,nHHHH c 
EbiKjimaTejieM sjieKTpo^EHraTejia 
3—6 Ke nHTaTejibHoro nacoca 6e3 3a- 
m,HTH OT saMbiKaHHa na seMjiio . . . 
To >Ke, HO c samHTOH OT saMbiKa- 

HHa Ha seMjiio. 

To JKe, HO c TpaHC(|)opMaTopaMH 

TOKa THna TFIOJI . 

IllKa(|) OTXOJlHmefl JIHHHH C 

BbiKJiiOHaTejieM sjieKTpofiBøraTeJiefl 
3—6 Ks uiaxTHbix MejibHKu, 6e3 aauiH- 

Tbl OT 3aMbIKaHHH Ha aeMJlK!. 

To JKe, HO c aauiHTofl ot aaMUKa- 

HHH Ha »aeMJiro . , , ;. 

IllKa(|) jiJia oTxojiHm,eH jihhhh c 

EbiKjiioHaTejieM sjieKTpo^BøraTejieH 
3—6 KB, nojiBepjKeHHbix neperpysKe, 
6e3 aaniHTbi ot aaMbiKaHHH Ha aeMjiro 
To JKe, HO c aaiUKToii ot saMUKa- 

HHH Ha aeMjiio. 

IllKa(|) jiJia OTXOSHmefl jihhhh c 

BbiKjHOHaTejieM sjieKTposBHraTejieft 
3—6 KB, HOjiBepjKeHHbiH HeperpyaKe, 
6e3 samuTbi ot saMuKanna na aeMjiio 
lUKa(|) jiJiH OTxojiHmefl jihhhh c 

BbiKjHOHaTeJieM SJieKTpojiBHraTejieH 

3—6 KB, HOjiBepJKeHHbix neperpya- 
Ke, c samHTOH OT aaMUKaHHH Ha aeM¬ 
jiio .■. 

UlKa^) flJifl OTXosHmefl jihhhh c 

ynpaBJiaeMbiM h3 KP^ EbiKJiioHaTeJieM 
TpaHC(|)opMaTopa co6cTBeHHbix nyjKjl, 
ycTaHOBJieHHoro Ha aHanHTejibHOM pac- 
CTOHHHH OT KPY H He HMeiomero 

aBTOMaTa Ha CTOpone 0,4 kb, 6e3 aa- 
mHTbl OT SaMUKaHHH Ha SeMJlIO . . , 
To JKe, HO c aaiHHTOH ot saMUKa- 
HHH Ha SeMJIIO. 


IIlKa(|) c TpaHc(|)opMaTopoM HanpH- 
KeHHH CeKUHH IHHH KPY C06cTBeHHbIX 

flyjKji c Ka 6 ejibHOH c 6 opKOH. 

To JKe, HO 6e3 Ka 6 eJibH 0 H c 6 opKH 
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UpodoAOKeHue ma6A. 49 


iHaHMenq^aHHe h HasHaqeHHe 
\ mKa4>a 

- .j_ 

Inn 

mKa4>a 

CxeMa nepBHMKOfl i;enH 

HoMHwajifa- 

Hbl^ 

TOK, a 

i 

[ 

IIlKa(|i c pasierøHaTejieM h Ka6ejib- 
Hoft c6o|)Koft flJia BBOfla pesepsHoro 

nHTaHHai co6cTBeHHbix ayjKfl. 

To JKé, HO Ha HOMHHajIbHblH TOK 
1800 a . 1. 

III-37 

III-38 

lllll 

900 

1800 

IIlKa(|) c pasbesHHHTejieM h Tpanc- 
(JjopMaTopaMH TOKa jiJin BBO^a pesepB- 
Horo HHTaHHH CoOcTBeHHblX HyJKfl . . 

III-40 

\ 

f 

r~ 

. ^ 

900 

lOKail) c TpaHc4)opMaTopOM nanpa- 

HCeHHH H npHKJIIOMaeMblM K cOopKe 
pesepBHHM HHTaHHeM. 

III-41 

I 

- 

UlKai}) KaOeJibHOH cOopKH pesepBHo- 
ro HHTaHØH (c BHBOflOM BHpaBO HJIH 

BJieso). 

To JKe, Ha HOMHHajibHbift TOK 1800 a 

III-42 

III-44 


lii 

900 

1800 

IIlKai}) c pasbeflHHHTejieM h rpanc- 
4)opMaTopaMH TOKa fljiH BBofla pesepB- 
Horo HHTaHHa c BHBOfløM BHpaBO . . 
To JKe, c BbIBOflOM BJIØBO. 

III-46 

111-47 

T 

AA aa- 

900 

900 

IUKa$ c pas-beAHaMTejieM c bubo- 
AOM BnpaBo h;ih sjiøbo. 

III-48 

I 

900 
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TadAUt^a 50 

THnoBue cxeMu nepBHHHbix uenei^ uiKa4)OB KPV cepHH K-IV 


HaBMeHoBaHHe b HasHa^enne 


CxeMa nepBHBHbix 
uenefl 


OMHHajIb- 
Hbia 
TOK, a 


inKa(|) c BMP fljia BBøfla h ceKUHOHHoro bukæo- 
^arejia (npasHH, ;ieBHH). 



900 




niKa^) Tpanc^pMaTopoB HanpaxeHHa 
To ace, c KaSeabHoS cfiopKofl .... 


IIlKa(|) c BMP nsn oTxo^jainefl jihhhh. 

To ace, c 3a3eMjiaK)in,HM pasBeflHHHTejieM . . . 


IIlKa(|) c 3apa;iHHKaMH PBBM 


II]Ka$ c pa 3 pa;i,HHKaMH PBPi 




IIlKa(|) c chtobkmh npe;i,oxpaHHTejiaMH 


IIlKa^ nepeMwncH 



9Q0 


JI]Ka(|) mHHHoro BBofla 


900 
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TadAUtia 51 

BapHaHTM KOMnaeKTOBaHHSi uiKa^JOB KPy cepHH K-iii-iV' 


HaHMeHOBaHue mKa^ia 


Ka6ejibHbiH BBO^i uenH paeonera hh- 
TaHHa aByx ceKuafl . 


KafiejibHwfi BBOA iien« pa6ø»tero 
nHTaHHa ogHofl ceKUHH . 


niHHHUfi BBOg (npaBwfi H geBHH) . 
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Orxogamaa aHana c aHcaoM aaSe- 
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CeKiiHOHHHH pas'begHHHTeab (npa- 

BblH H aesbiH). 


Cxeiua npHcoeflHHBHHa 
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npodojiofcenue maSA 51 


HaHMeHoBaHHe niKa4>a 


CxøMa npHcoeflHHeHHH 



Ka6ejibHHii bbos pesepBHoro Tpanc- 
'^opMaTopa coécTBeHHHx Hy}K;( . . . 


w-oi m-a w~Ai 
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JfTTTl' 


KaSejiBHbiH BBop c6opKH pesepBHo- 
To nHTaHHa h nepeMwqKH k ppyrnM 
•ceKPHaM H c6opKaM. 




w-ot 


fTvTl': 

1 I I I • 

I I I I !' 

lU-37.38 




llJ-4 

i ^ ^ 

i i 

1 i 

2.44 


CSopKa peaepBHoro naraHaa h nepe- 
■MwqKa K flpyrHM ceKu,HaM. 
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B uenH Ka>Kji,oro TpaHCc|30pMaTopa ycTaHaBJiHBaioTcsj KOpoTKosa- 
wHKaTejiH Ha HanpH>KeHHH 35 /ce b AByx 4)a3ax, na HanpH>KeHHH. 
110 Ke —B OAHOH (jjase. 

B flByxTpanccjjopMaTopHux nojicTaHuHHx npeAycMarpHBaeTCH bob- 
MOJKHOCTb nepeMHHKH c paSbeJlHHHTeJIHMH Me>KAy AByMH BBOiiaMH, 
KOTOpyiO BbinOJIHHiOT npH doJIbUIHX npOTH>KeHHOCTHX JIHHHH (npH Ha- 
npHjKeHHH 35 /ce ajihhoh 50 km h dojibuie, npH HanpHJKeHHH 110 Ke —^ 
100 KM H dojibuie). 

Ha HHBUiHX HanpH>KeHHHX (6 — 10 Ke) BbinoJinneTCH ojiHa CHCxeMa- 
cdopHHX uihh; npH iieyx TpaHC(|30pMaTopax ee pasjieJiaioT Ha ;iBe- 
OTAeJIbHbie CeKUHH, COejIHHHiOmHeCH CeKUHOHHHM BblKJHGHareJieM. 

Annaparypa KOMnjieKxHbix aqeeK 6 — 10 Ke npKHHxa b cooxBexcxBHff 
c JlHHaMHHeCKOH H XepMHMeCKOH yCXOHHHBOCXbiO XOKaM K. 3 . BblKJIiO- 
Haxejieii, yKasaHHHX b xa 6 jiHuax HHJKe. OoaxoMy b aaBHCHMOcxH ox' 
MOIUHOCXH XpaHC(| 30 pMaXOpOB H SHaHeHHH XOKOB KOpOXKOXO SaMbIKaHHH’ 
pemaexcH Bonpoc o BOSMoæHocxH napajiJiejibHOH pa 6 oxbi hx b koh- 
KpexHOM cjiynae. 

PacnpeflejiHxejibHoe ycxpoHCXBO 6—10/ce BbinojinaexcH H3 KOMHJieKX- 
HHx mKac|)OB fljiH HapyjKHoii ycxaHOBKH (KPyH) co cxauHOBapHofi; 
ycxaHOBKOH BbiKJHOHaxeJieft. 

Hjih oxxoahiuhx jihhhh npeAycMaxpHBaroxcH BUKJiioqaxejiH Ha xok. 
600 a, a ajih bboj^ob h ceKUHOHHbix BbiKJHOHaxejiefl—na xokh 600,. 
1000, 2000 a (b saBHCHMocxH ox HOMHHajibHoro xoKa xpaHcc|)opMaxopa),. 

Bbo^h jihhhh Moryx 6bixb Ka6ejibHbiMH h BosflyuiHbiMH. 

JIjih jihhhh co6cxBeHHbix Hysiji ycxaHaBJiHBaexcH no oAHOMy uiKacJiy 
Ha KajKAyic ceKunio. B xbkhx uiKa^Hbix ycxaHOBKax (hihphhoh 1,5 jh) 
MOHXHpyroxcH CHjioBbie xpaHcc|)opMaxopH MomHocxbio ,no 180 Kea, na- 
npHJKeHHeM 10 — 6/0,23 Ke, Koxopbie nnxaioxcH oxBexBJienHeM ox bboab 
ocHOSHoro CHjiOBoro xpaHC(|)opMaxopa. 

B KOMHOHOBKaX HOJlCXaHHHH C AByMH TpaHC(j)opMaxopaMH npe- 
aycMaxpHBaexcH bosmojkhocxb BunojiHeHHH nepeMbiHKH Me>Kjiy BBOjiaMH 
Ha cxopOHe BHCUjero HanpHJKeHHH. JlHHeåHbie pasbeAHHHxejiH noAcoe- 
AHHHioxcH HenocpeACXBeHHO K JlSn Ha kohucboh OHope Oea npOMexy- 
xoMHoro nopxajia. 

JIjih npOMeJKyxoHHbix KpenJieHHH npoBOAOB npHMeHaroxcH onopHbie 
H 30 JiHxopbi. B cjiynae npaMeneHRa npoMe>Kyxo'iHoro nopxaJia neodxoAHMO 
Hcnojib 30 Baxb noABecHbie rnpjiHHAbi. 

OuiHHOBKH OXKpHXOH qaCXH nOACXaHU,HH peKOMeHAyeTCH EHHOJIHHXb 
H3 ajHOMHHHeBoro npoBOAa ceneKHeM, cooxBexcxByroiuHM HOMHHaJibHOMy 
xoKy uenn h ycjioBHK) KopoHHpoBanHH. 

Ha HanpH>KeHHH 6 — 10 Ke MejKAy KPyH h BxyjixaMH xpanccjiop- 
MaxopoB xoKa Moryx dbixb npHMeneHbi oahh hjih necKOJibKO npoBO- 
AOB Ha (jiaay (b saBHCHMocxH ox xoKa). 

KadejiH Ha xeppHXopnn noAcxanunn hjih cxaHuHH npOKJiaAHBaioxc» 

B xpanmeux. 

PeMOHX xpaHccjJopMaxopOB 35/10 —6 Ke MOuiHOcxbio ao 20 000 Ksa. 

H xpaHa|)opMaxopoB 110/10 — 6 kb MomHOcxbio ao 15 000 Kea ocymecx- 
BAHexcH npH noMOiAH c6opHo-pa36opOHHoro nopxajia rpysonoA'beMHocxbio 
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15 lim 25 m, KOTopufi ycTaHaBJiHBaeTcH hjih HenocpeACTBeHHO HaA 
TpaHC(|)opMaTopOM HJIH 3a npe^eJiaMH ^o;^cTaH^HH. 

PeMOHT TpaHc4>opMaTopOB 110/10—6 Ke MouiHocTbio flø20 000 ma 
HJIH 31 500 ma na nojicTaHuHHx c abymh TpaHC(|)opMaTopaMH ocymecT- 
BJiHexcH npH noMomn cTauHonapHoro nopraJia, ycraHaBJiHBaeMoro 
•MejKAy hhmh, rpysonoji.'beMHOCTbio cooTBeTcxBeHHO 40 hjih 60 m. 
SaiHHxa HOflcxaHHHH 35/10 — 6 m h 110/10 — 6 kb ox npHMbix yji,a- 
poB MOJiHHH ocymecxBJiHexcH nyTeM ycxanoBKH MOjiHHeoxBOflOB na 
KOHueBHx onopax JJBYl h na cxauHOHapHHX nopxaJiax (npn naJiH- 
“HHH HX). 

SamHXHbie saseMJieHHH noji6TaHHHH buhojihhiotch b BHfle saseM- 
-jiHiomero KOHxypa h 3 cxepjKneBUx saseMJiHxeJieH, coejiHHeHHHX MejKjxy 
-C06 oH o6uI,HM KOHXypOM, B COOXBeXCXBHH c pyKOBOJtHUiHMH yKaSaHHHMH 
TIO SaSeMJieHHHM (aJIH yCXanOBKH c doJIbUlHMH TOKaMH SaMblKaHHH Ha 
HeMJiio conpoxHBJieHHe aaseMJiHxeJieø sojijkho duxb He 6oJiee 0,5 om', 
.jxm ycxaHOBKH c MajibiMH xoKaMH—4,0 om). 

riHTaHHe ceXH ocBeineHHH KOMHjieKXHbix HoflcxaHHHH npe^ycMaipH- 
•BaexcH flByMsi npHcoeAHHeHHHMH: o^ho—æjih HapysiHoro ocBeineHHH, 
Bxopoe— Jim ocBemeHHH BHyxpH uiKac|)OB KPyfi 10—6 kb. B inKa- 
'diax co6cTBeHHbix HyjKji, KPyH npeAycMaTpHBaexcsi npHcoejiHHeHHe 
■nepeji,BH5KHbix annapaxoB (csapoHHHx, nepenocHbix, xpanc^iOMaxopoB 
H T. /!.). Ha 3XHX npHcoeAHHeHHHX ycTanaBJiHBaioTCH naKexHbie bh- 
«jiiOHaxeJiH, HpeAOxpaHHXeJiH Ha 100 a h KJiewMbi ajih npHcoeAHHeHHH 
-nepeji.BHJKHbix annapaxoB. B KPyH jionojiHHxejibHO npeAycMaxpHBaexcH 
'.MecxHoe ocBemeHHe BHyxpH KaJKaoro uiKaifia. 

CxeMH sJieKXpHHecKHX coeji,HHeHHH B mKa(|)ax KPy h KPyH cepHH 
K-VI-VII HpHBe^eHbi B xadji. 52, 53, a cxeMbi KOMHJieKxoBaHHH uiKa- 
B xaøJi. 54. 

B xadji. 55, 56, 57, 58 npiiBeAenu xapaKxepHcxHKH KOMHJieKXHbix 
tIOjI,CTaHHHH HapySiHOH ycxaHOBKH. ^ 

KpaxKaH xexHHHecKaH x a p a k xe p h cxh k a inKa^iOB 
KPyH. SaBOAOM «3jieKxpomHT» uiKa(|)bi KPyH BbinycKaioxcH b AByx 
,npoH3BOflcTBeHHHx cepHHX, xexHHHecKaH xapaKxepHcxHKa Koxopbix npH- 
æefleHa b xaøji. 59. 

lllKac|)bi cepHH K-VI ycTanaBJiHBaioTCH b uensix otxoa55ui,hx jihhhiI, 
’BBOjI.OB c HOMHHaJIbHblM TOKOM AO 600 KU H H3MepHTeJIbHUX TpaHC(|)Op- 
MaxopcB HanpHHieHHH. lllKai^bi cepHH K-VII npeAHaBHanenbi jiJin cøkuh- 
OHHpOBaHHH, BBOfl,OB C HOMHHaJIbHblM TOKOM OT 1000 JIO 2000« H CHJIOBblX 
TpaHa|)OpMaTopoB MomnocTbio jio 180 kbu. UlKaijibi npeAycMaxpHBaiOT 
BOSMOJKHOCTb ynpaBJieHHH BHKJHOHaXejIHMH KaK Ha nOCTOHHHOM, XaK 
H Ha nepeMeHHOM onepaxHBHOM xoKe c noMoui,£>K> npHBOAOB HC-IO yom 
fljiH n3-2. 

lllKac|)bi KPyH cepHH K-VI h K-VII HaroxoBJiHioTcH b cooxBexcT- 
iBHH CO CXeMaMH nepBHHHblX HpHCOeAHHeHHH CXaHHOHapHOrO HCnOJIHe- 

flHH, npHBeji,eHHUMH B xadJi. 52, 53. 

IIlKac|) OTxoflHmeH jihhhh pa3.a.ejieH MexaJiJiHqecKHMH neperopOAKaMH 
tia 4 OTceKa; 



TaSAUqa 52 

CxeMbi sjieKTpHnecKHX coe^tHHenHS b lUKa^iBX KPVH cepan K-Vfe 


npHHUHnnajibHaH cxeMa 


HaHMeHOBaBHe iiiKa4>a 


Tnon 

I 


UlKa^) rjiyxoro BBO^a 


TexHHiecKaa 

xapaKTepHCTHKa 


THn- iiiKa^a 


1000 a, 400 fl 


1II-162, III-18L 



UlKail) BBOfla HJIH OT- 
xoflairtefl jihhhh 


400'a—600 a;\ 

npHBOfl THnOB 

nPBA, ynrM 
c Ajvip, nc-10 


III-152, III-153, 
III-163, 1II-164 


PB~I0 

ma 


WTMM 



UlKai}) TpaHc^opmaTO- HTMH-10, 
pa HanpajKeHHs h pas- HTMH-6 

paflHHKOB 


111-165, 111-166 



niKa^) TpaHC(|)opMaTO- 
pa coScTBeHHWx nyjKfl 


10 Ke, 

100 Kea, 6 ks, 
100 Kfia, 10 Ke, 
20—SO Kea, 

6 Ke, 20—50 Kea 


III-157, III-158i 
lH-167, II1-16& 



UlKai}) TpaHc^opmaTo- 
pa co6cTBeHHHX Hyacfl, 
noflKjiioqeHHoro na bbo- 


10 Ke, 

100 Kea, 6, kb, 
100 Kea 


IIM76, IIM7? 


24a 










TaSAUtfa 53 

'CxeMw sjieKTpHHecKHX coeflHHeHHH B uiKa4)ax KPVH cepHH K-VIF 


npHHUHnnaabHaa cxeMa 


HaHMeHOBaHHe uiKa^ta 


TexHHqecKan 

xapaKxepHCTHKa 


Tnn 

LUKacjja 



II]Ka(|) flJiH yKOMnJieK- 

TOBaHHH ceKUHOHHOrO 
BHKJUoqaTejiH; a — npa- 
Buft; 6 — jieBbift (c bw- 
KJiKmaxeJieM, paaiejiH- 
HHTejieM) 


II]Ka(|) flJiH yKøMnjieK- 
TOBaHHH BBojia: a — 
npaBUH c BuKjiKmaxe- 
JieM; 6 — JieBbift c pasie- 

JIHHHTejieM 


IIlKail) TpaHC(|)opMaTO- 
pa C06cTBeHHbIX HyjKH, 


II]Ka(|) BBo;ia c paaie- 

JlHHHTejieM 


LUKa$ BBojia 


LllKail) ceKiiHOHHpoBa- 
HHH 


1500—2000 a, 
npHBOA THna FIS 


1500—2000 a, 
npHBo;i THna FIS 


10 Ke; 

lOO—180 Kea 
6 Ke; 

100—180 Kea 


2000 a 


1000 a, tipH- 

Bo^i nc-10 

1000 a, npH- 

Bo;5 ynrn c 

AMP 


1000 a, tipH- 
BOfl FIC-IO 
1000 a, npHBO^i 

ynrn c amp 

400 a, npHBo^i 

ynrM 

600 a, npHBO^j 

ynrM 


a—111-192, 
6-111-194 
(1500 a), 
0-111-195 
(2000 a) 


0—111-198, 
6-111-193 
(1500 ol 
o—III-200 
(2000 a) 


in-196, 

ni-197 


III-199 


III-203 


III-204 


ni-205 
I11-206 


Il 1-207 
IlI-208 
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Ta6jiuu,a 54' 

CxeiMbi KOMnjieKTOBaHH« mKa(|)OB KPVH cepHH K-V! u K-VI1( 


Cxewa coeAHHeHHS 


HaHMenoBaHHe npHCoeAHHeHH^ 


III-176-10 K8 III-204, I1I-203 
Il I-177-6 K8 



Bsofl Ha TOK flo 1000 a-e OTfiaS'-. 
Koii K TpaHC(j)opMaTopy coficTeeHHHX 
Hyscfl (b mKa(j)ax 111-176, III-177 

céopHHe niHHH npoXOflai TpaH 3 HTHO)| 


III-193, III-200 III-I98 


Bboa Ha TOK jxo 2000 a (b mKa(})y 
III-193 cfiopHHC niHHH npoxoflHT 
TpaHBHTHO) I 


III-194, III-195 III-192 




CeKHHOHHUH BbiKaioqaTeab Ha tok 
2000 a 


111-176,111-177 111-193,111-200 III-198 



Beofl Ha TOK 2000 a c OTnaØKofl 
K TpaHc 4 )opMaTopy coOcTBeHHbix nysca 
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TadAut^a 55 

XapaKTepHCTHKa KOMnjjeKTHHX noacraHUHfi 
,x oahhm TpaHcijiopMaTopoM MoinHOCTbK) 3200—20 000 Kea 
H BblCUIHM HanpSIJKeHHeM 35 K6 



npH HanpaJKCHHH 


3 200 

310 

185 

BMr-133. BMn-10 

5 600 

540 

320 

BMr-133, BMn-10 

7 500 

720 

435 

BMr-133. BMn-10 

10 000 

960 

580 

Mrr-iø, BMn-iO 

15 000 

1440 

870 

Mrr-10, BMn-10 

20 000 ■ 

1920 

1150 

- Mrr-10 


BMr-133, BMn-10 
BMr-133, BMn-10 
BMr-i33. BMn-10 
BMr-133. BMn-lO 
BMn-10, BMr-i33 
Mrr-io, BMn-10 


Ta6/tut{a 56 

XapaKTepHCTHKa KOMnjjeKTHWx noacTamiHfi c aByivisi TpaHCiJjopiviaTopaMH 
*ioiu,HocTbio 3200—20 000 Kea h bhciuhm HanpaxeHHeM 35 Ke 


HOMHHajIbHblfi 
TOK, a, npH 
nanpHHceHHH 


iHn BbiKJiK>HaTeji» b uei 
TpaHC(iK)pMaTOpOB npH 
HanpH^eHHH 


Jnn ceKijHOHHoro bhkjiio 
H areJiH npH HanpHiKenHH 


BMr-133, 

BMn-10 

BMr-133, 

BMH-IO 

BMr-133, 

BMn-10 

Mrr-10, 

BMH-IO 

Mrr-10 


BMr-133, 

BMn-10 

BMr.133, 

BMn-10 

BMr-133, 

BMn-10 

BMr-133. 

BMn-10 

BMr-133. 

BMn-10 

Mrr-10, 

BMn-10 


BMr-133, 

BMn-10 

BMr-133, 

BMn-10 

BMr-133. 

BMn-10 

BMr-133, 

BMn-iO 

BMr-133, 

BMn-iO 

Mrr-10. 

BMn-10 


BMr-i33, 

BMn-10 

BMr-133, 

BMn-iO 

BMr-i33, 

BMn-10 

BMr-133, 

BMn-iO 

BMr-i33, 

BMn-10 

BMr-10, 

BMn-10 


TadAUtfa 57 

XapaKTepHCTHKa KOMnaeKTHbix noacTaHpHfi c oahhm TpaHC(})opMaTOpoM 
■MomHOCTbio 5600—-31 500 Kea h bwciuhm HanpsxeHHeM 110 Ke 


Tok EUKJHoqaTejiH B yenH TpaHC(})OpMaTopa 
npH HanpasieHHH 


BMr-133, BMn-10 BMr-133, BMn-10 
BMr-133, BMn-10 BMr-133. BMn-10 



Mrr-10, BMn-10 
Mrr-10 
Mrr-10 
Mrr-10 


BMr-133. BMn-10 
BMr-133, BMn-iO 
Mrr-10, BMn-10 
Mrr-10 





















Ta6/tut{a 58 


XapaKtepHCTHKa KOMnjieKTHWx noacTaHUwfl c »Byivia xpaHCcpopMaropaMH 
MomHocibK) 5600—31 500 Kea h BbicuiuM HanpaxeHHeiM 110 kb 


MotUHOCTb 

TpaHcilopMa- 

' HOMHHaJIfcHMfl 
TOK, a, npH 
Hanp^jKeHHH 

THn BHKJirø^areJi^ b rjeriH 
TpaHC(|)OpMaTopa npH 
nanp^aceHHH 

THH CeKnHOHHOro BblK^IlO- 
»jare^H npH HanpH^KøHHH 

Topa, K8a 

Di 


; 6 KS 

10 Ke 1 

1 6 Kø 

10 Kø 

5 600 

j 

540 

320 

BMr-133, 

BMH-IO 

BMr-133, 

BMR-IO 

BMr-133, 

BMn-IO 

BMr-133, 

BMn-IO 

7 500 

720 

435 

BMr-133, 

BMn-IO 

BMr-133, 

BMn-IO 

BMr-133, 

BMn-IO 

BMr-133, 

BMn-IO 

10 000 

960 • 

580 

Mrr-io, 

BMn-iO 

Mrr-133, 

BMn-IO 

BMr-133, 

BMn-IO 

BMr-133, 

BMn-IO 

15 000 

1440 

870 

Mrr-10 

BMr-133, 

BMn-IO 

BMr-133, 

BMn-IO 

BMr-133, 

BMn-10 

20 000 

1920 

1150 

Mrr-10 1 

1 

Mrr-10, 

BMn-IO 

Mrr-10, 

BMn-IO 

BMr-i33, 

BMn-iO 

31 500 

3010 

i 

1820 

Mrr-io 

Mrr-10 

Mrr-10, 

Mrr-10, 

BMR-IO 


TadAuqa 59 ■ 

TexHHaecKaH xapaKiepHcxHKa lUKacpoB KPVH 


CepHH 

HoMHHajibHoe 


PasMepbi uiKailia, 

MM 

iiiKa(|)a 

1 Hanp^aceHHe, 

TOK, a 




KpyH 

1 Kø 1 

i 


IIlHpHHa 

rjiyØHHa 1 

Bbicoia 

K-VI 

6—10 

600 

1000 

1600 

3100 

K-VII 

6-10 

1000—2000 

1500 

1600 

3100 


a) OTceK cSopHbix lUHH BMecie c uiHHHbiM paa-beAHHHxeJieM; 

6) oTceK BbiKjiroqaxejifl; 

b) oxceK JiHHeflHoro bbiboas BMecxe c JiHHefiHbiM pasbeAHHHxejieM; 

r) oxceK ynpaBjieHHfl, b KoxopoM na npeSopHOM noBopoxnoM JiHCxe 

pasMemeHbi npaSopbi HSMepeHHH, yqexa h peJie&HaH annapaxypa. 

desonacHocxH oScjiyxHBaHHH ho>kh uiHHHbix h JiHHeåHHx pasB- 
eAHHHxeJieft npH oxKJiioqeHHH aBxoMaxHqecKH saaeMJijiioxcH. 

Bce uiKacjjbi KPVH cHa 6 >KeHbi 6 jioKHpoBKaMH, Koxopbie npe^oxapa- 
matox: oxKJiioqeHHe h BbiKJirøqeHHe pasbeAHHHxejiefl npH BbiKJirøqeHHoM 
BbiKjirøqaxeJie; oxKpbixHe sajtHefl cexqaxofl ii,Bepn npH BKJirøqeHHbix 
pasBeAHHHxeJiflx; BKJiioqeHHe pasBejiHHHxejifl flo nojiKoro saKpHXHa 
sa^HHx cexqaxbix ^Bepefi KP^H. 

KoHCxpyKUHfl uiKacjjoB npeAycMaxpHBaexcfl ms KaSevXbUbix h bos- 
AyuiHbix aHHHH. KaSeabHHe pasjieaKH mo>kho npoH3Boa,Hxb AJia Ka6e- 
Jifl ceqeHHeM ae 6o;iee 150 mm ^. CneuaajibHbie iiiKa4)H npeflycMaxpHBarox 
BosMOiKHocxb pasfiejiKH AByx KaSejiefi ceqeHHeM ao 240 mm ^. 
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VAaea deénmm 


3A1UI.MTA OT HEPEHAnPamEHMPl 
M 3A3EM;1EHMP1 


§ 66. OBIUME nOJlOmEHHfl 

Sasheh h coopy>KeHHH samHiixaiOTCH ot npHMUx yjiapoB, a TaK>Ke 
OT BOOT nepeHanpH>KeHHH, naSeraiomHx na .jihhhh. XapaKTcp HSMeee- 
HHH BOOT nepenanpHKeHHH saBHCHT ot BH;i,a rposoBBix paspH^HOB, no- 
CJieACTBHH KOTOpHX npOHB.iafOTCH HO-paSHOMy B SaBHCHMOCTH OT yCT- 
pOHCTB, co3p,aiomHx npoBop,HMOCTb Ha HyjieBOH noTeHHHaji (ea 36 m.tio). 

SamHTa ot npsiMHx yjiapoB mo.jihhh p,o.ii>KHa Bbino.JiHHTbCH Mo.JiHHe- 
OTBOJiaMH, OTAe.JIbHO, CTOHLHHMH Ha KOHCTpyKHHHX paCnpeP,eJIHTe.JIbHHX 
yCTpOHCTB, KpHUiaX COOpy>KeHHH H T. A- 

SatHHTa OT BTopHHHbix nepeHanpH>KeHHH oSecneHHBacTCH Hap,e>KHbiM 
3a3eMJieHHeM oSopyjiOBaHHH. SatpHTa ot bojih nepenanpHHieHHH, na- 
SeraiomHx no B03p,yuiHbiM .jihhhhm b s^taHHH, BbinojinaeTCH Ka6eJibHbiMH 
nOAXOABMH, yCTaHOBKOH paapHJlHHKOB, 3a3eM.IieHHeM TpoCOB Bep,ymHX 
jiHHEM Henocpep,CTBeHHo y bboab. 

B OTHOUieHHH rp0303amHTbI BJiaHHH H COOpy>KeHHH K.JiaCCH(|)HHH- 
pyiOTCH no KaTcropHHM. 

K 1 KaTeropHH othochtch ajiaHHH h coopy>KeHHH co BspHBoonacHbiMH 
raaaMH, BC.JieACTBHe nero 3.JieKTpHqecKHe HCKpu MoryT npHBecTH k pa3- 
pyuieHHK) 3p,aHHH H.JIH qe.JioBeqecKHM >KepTBaM. 

Ko II KaTeropHH othochtch 3AaHHfl h coopynreHHH, KoTopbie MoryT 
B30pBaTbCH OT 3.JieKTpHqeCK0H HCKpbl 6e3 3HaqHTe.JIbHHX paapyuieHHH 
H.JIH qe.JioBeqecKHX nrepTB. 

K III KaTeropHH OTHOCHTCH COOpy>KeHHH, B KOTOpHX OT npHMtlX 
yp,apoB MO.JIHHH MonreT B03HHKHyTb nonrap h MexannnecKHe paapy- 
lUeHHH. 

PpoaoaamHTH BæKTpnqecKHX ycTaHOBOK p,oji>khh oSecneqHTb 6ec- 
nepeéoHHoe 3.JieKTpocHa6>KeHHe npn Bcex BHp,ax nepeHanpHnreHHH. 

3Toro HaMeqaiOTCH MeponpHHTHH no aaurHTe o6opyp,oBaHHH ot 
npHMbix yp,apoB mo.jihhh. K TOMy nre aatHHTa Ao.ii>KHa oc.Jia6HTb bo 3- 
aeflcTBHe BO.JIH nepenanpHKeHHH Ha H3o.Jisin,Hio 3.JieKTpoTexHHqecKoro 
oSopyjioBaHHH. SatHHTa 3HeKTpoTexHHqecKHx ycTanoBOK ot npHMHX 
ynapoB MOHHHH npenycMaTpHBaeTCH Tansre hjih pacnpeneHHTeHbHHX 
yCTpOHCTB H >KHJIbIX HOCeJIKOB Ha TOppHTOpHH 3HeKTpOCTaHHHH. 
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§ 67. SAIUMTA 3.nEKTP0TEXHMHECKMX yCTAHOBOK OT nPHMblX 

yflAPOB MO.nHMkl 


OxKpbiTHe pacnpeiiéJiHTéJibHbie ycTpOHCTsa mo^ho satUMTHTb ot 
Bcex nepeHanpHKCHHH Mo.JiHHeoTBOAaMH, ycTaHOB.jieHHbiMH na koh- 
CTpyKUHHX H.JIH OT;i,e.JIbHO CTOHmHMH. PaCTCT 3a3eM.JIHIOmHX MOOTHe- 
OTBOAOB c.Jie;i,yeT npoH3BOAHTb no conpoTHBænHHM (cm. radji. 60). 

TadAUifO 60 


VaejibHbie conpoTHBjieHHSi rpyHxoB u conpoxHBjieHHH saseMjiaiomHX ycxpoficxB 


yAejibHoe conpOTHBJieHHe rpyHTa, om • cm 

ConpOTHBJieHHe 

ycTpofi( 

jKeJiesHbix 

onop 

saseMJiHiomero 

)TBa, OM 

,a;epeBHHHUX 

onop 

flo I ■ IQi . 

Ro 20 

iO 

I . iQi —5 • 10«. 

» 30 

15 

O 

O 

7 

o 

LO 

» 40 

20 

10 • iO« H Bbime. 

» 60 

30 


Cæ;i,yeT OTMernTb, qro cyu;ecTByioT ycraHOBKH c 6 o.JibmHMH h Ma- 
.IlblMH TOKaMH SaMblKaHHH Ha 3eM.JIIO. B 3.JieKTpoyCTaHOBKaX c 6 o.JIb- 
UIHMH TOKaMH 3aMbIKaHHH Ha 3eM.JHO COnpOTHB.JieHHH 3a3eM.JI5HOmHX 

ycTpoHCTB AOJi>KHbi 6biTb Hc 6o.Jibme 0,5 OM B jHoSoe BpcMH ro^a. 
PeKOMeHjiyeTCH Hcno.Jib30BaTb ecrecTBeHHbie 3a3eM.jiHTe.JiH, ho npn stom 
conpoTHBæHHe Hx ;i,o.Ji>KHO 6biTb He 6ojiee 1 om. 

B 9.JieKTpOyCTaHOBKaX c MaJIHMH TOKaMH aaMbIKaHHH Ha 3eM.JHO 6e3 
KOMHeHCaUHH eMKOCTHblX TOKOB COnpOTHB.JieHHe 3a3eM.JIHIOmerO yCTpOH- 
CTBa peKOMCH/tyeTCH onpeAe.JiHTb no cJie/tyiomHM BbipajKeHHHM: 

1) ec.JiH 3a3eM.jiHiomee ycTpoficTBO HcnoJibsyeTCH oAHoBpeMCHHO jiJifi 
ycTanoBOK Hanp3>KeHHeM .no 1000 e h ycTanoBOK c HanpajKenneM BMUie 
1000 e, TO 

n ^ 125 
A < — om; 


2) ecJiH saseMJiHiomee ycrpoficTBO HcnoJibsyeTCH tojibko .nJiH 3.jieKTpo- 
ycTanoBOK Bbiuie 1000 e, to 

n .^250 

R <-j- OM, , 


rjie / —TOK SaMbIKaHHH Ha 3eM.JHO. ripH 3T0M COnpOTHBæHHe 3a3eM.JIH- 
K)HI,HX yCTpOHCTB AOJI>KHO OblTb HC 60 Jiee 10 OM. 

Mo.jiHHeoTBOAHi, 3 a 3 eM.JiHiomHe MarHCTpa.JiH h hx 
pacno.Jio>KeHHe. MoOTHeoTBOAti k paapHAHHKH ycTanaBOTBaioT no 
yc.JiOBHio HaHBHroAHefimero pacno.Jio>KeHHH 3 a 3 eM.jiHiomero KoHTypa 
(MarHCTpa.jiH). 

Ec.jih OPy Bbino.jiHHeTCH H 3 cOopHOTO >Kejie 3 o 6 eToHa, TO MeTaJi- 
HHqeCKHe KOHCTpyKU-HH Heo 6 xO.II,HMO Ha.II,e>KHO 3 a 3 eM.JIHTb c TaKHM pac- 
qeTOM, qToObl npH B 03 .II,eHCTBHH TOKOM KOpOTKOrO SaMbIKaHHH reMHe- 
paTypHbiH nepenaA b hhx ne npeBbiuia.Ji 60° C. OT.ii,e.JibHO CTonmHe 
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MOJiHHeoTBOABi peKOMøHjiyeTCH coejiHHHTb c oSmHM saaeMjiHiomHM 
yCxpoHCTBOM. 

B opy 35, 110, 220, 500 /ce peKOMeHjtyexcH hmcxb o6mee saaeM- 
Jifiiomee ycxpoøcxBO, Koxopoe HajlOKHO oSecneqHBaex SeaonacHocxb 
,jiK)ii,HM H 3a3eM,jieHHe HeflxpajiH. oxBOAa xokob mojihhh ne pe- 

KOMeHflyexcH npHMCHHXb ecxecxBCHHHe 3a3eM,jiHxe,jiH (no;];3eMHHe kom- 
MyHHKauHH, oSorøqKH KaSeæø h x. ji;.). 

Ecjih Mo^iiHHeoxBojlH ycxaHaB^iiHBaioxcH Ha KOHcxpyKuHHX 35 Ke 
H BHuie, xo Henocpe^HcxBCHHo Ha BbiBOjiax xpaHC(|)opMaxopoB 6—10 — 
—20—35 Ke flo,iiH<HH 6bixb ycxaHOB,jieHt.i BenxHJiBHHe paspH^nnKH, a 
MarHcxpa,jiH 3a3eM,ji5Homero ycxpoflcxBa tojhkhh 6aTb pacnojio>KeHbi 
HenocpejicxBeHHo y paapajiHHKOB Ha paccxoHHHH ne 6oæe 5 jh. B jian- 
HOM cjiyqae pacqexHoe conpoxHBæHne 3a3eM,jiHxeæH pacxenanHio xoxa 
npoMbim,jieHHOH qacxoxH (50 eq) flo,Ji>KHo 6bixb ne 6oæe 4 om (b pafloHe 
20 — 30 M ox HOpxaTOB xpanccpopMaxopoB). 

SamHxa oxKpbiXHx xoKonpoBOfloB. Ox npHMbix yjiapoB 
MOJIHHH XOKOnpOBOJlbl 3affl,HmaK)XC5I OXAejIbHO CXOHmHMH MO,IIHHeOXBO- 
,naMH, ycxanoBæHHbiMH nenocpejlcxBeHHo y xoKonpoBojlOB hjih na 
sjiaHHHx (napanexe Mam3a,iia h na KpoB,jie pacnpe;];e;iHxe,jibHoro ycxpoø- 
cxBa reHepaxopHoro HanpHKeHHH). SamHxa oxKpHXHx xoKonpo^BoaoB 
xpocaMH, BbinojiHeHHHMH Ha xex >Ke onopax, ne paapemaexcH. 

§ 68. SAlUklTA PACnPEAE.nMTE.nbHblX YCTPOPlCTB 
OT ATMOCCDEPHblX nEPEHAnPflHtEHklPl kl BOJIH, 

HABETAlOlUklX C .HklHklkl 

JIhhhh sJieKxponepejiaqH HanpaKenneM 35 Ke n Bbime, HesamH- 
mcHHbie XpocaMH no bcch æthhc, samHmaioxcH ox npHMbix yjiapoB 
MOOTHH Ha no.ii;xoji,ax k pacnpeiie.iiHxejibHbiM ycxpoflcxBaM xpocoBUMH 
MO.IIHHeOXBOAaMH. TpOCOBbIMH MOOTHCOXBOflaMH HC 3am,HHi,aK)XCH pacnpe- 
;];e.JiHxe.iibHbie ycxpoøcxBa 20 — 35 Ke c xpanccpopMaxopaMH 3200 Kea 
H HHH<e. 

PyKOBOAamHMH yKasaHHHMH no rpoaosamnxe peKOMeHjiyexca xanaa 
AJiHHa samHmaeMoro nojixojia; 

fljisi JIHHHH sjieKxponepeflaHH 35 kb ne iwenee 1 km 

» » » 110 » » » 1,5 » 

» » » 220 » » » 2,0 » 

SamHXHbiH yro.li Mo.JiHHeoxBOHoB .zio.Ji>KeH 6bixb ne 6o.Jiee 30°, a co- 
npoxHB.jieHH5i ;];o.JiH<Hbi cooxBexcxBOBaxb anaqeHHHM, npHBeaeHHbiM b 
xa6.ji. 60. TpocoBbie Mo.iiHHeoxBo.Hbi KpennxcH k .JiHHeflHbiM nopxa.JiaM 
H K nopxa.JiaM pacnpeHe.jiHxe.jibHHx ycxpoftcxB. B c.Jiyqae HeBosMoncHo- 
CXH no.ncoeAHHeHH5i rpoaoaamnxHoro xpoca na noAXOH,ax k no;i,cxaHUHH 
npoæxH samHtpaioxcH cxepKHeBHMH Mo.JiHHeoxBo.naMH na ox.He.iibHo 
cxoHtpHx onopax vim na nopxa.Jiax h onopax. 

PacqexHoe conpoxHBæHHe saaeMænnn pacxenannio xoxa qacxoxon 
50 eii B paOTyce 20—30 m ox nopxa.Jia .ho.ii>kho 6bixb ne 6oJiee 5 om, 
npnqeM MeHbuiHH pa.HHyc oxhochxch k rpynxaM c yAe.JibHHM conpoxHB- 
.JieHHeM p < 5 • 10* OM • CM. 




ConpoTHBJieHHe pacTeKaHHio roKa 6;iH>KaHmeH k OPY onopu jihhhh 
sjieKTponepejiaqH aoji>kho 6biTb ne 6ojiee 10 om. Ha AepesHHHHx ono- 
pax B Haqaæ rpocoBoro no^xo^a h b kohuc ero Heo6xoAHMo ycTanaB- ‘ 
JiHBaTb KOMnæKT xpygqaTbix paspHjxHHKOB h no bccm crofiKaM onop 
npe^ycMarpHEaTb BaaeMJiHiomHe cnycKH. Tpygqaxbie paapHjiHHKH na 
KOHueBOH onope rr])HcoeAHHH}oxcH k o6meMy BaaeMjisiiomeMy KOHxypy 
pacnpejiejiHxejibHoro ycxpoflcxBa. 

Ha noAXOAax jihhhh sjieKxponepeAaqH HanpH>KeHHeM 35 ko h Bbiuie 
c MexaJiJimecKHMH h >Kejie3o6exoHHbiMH onopaMH paspaaHHKH Moryx 
6bixb ycxaHOB.xeHH b kohuc jihhhh, npa sxom conpoxHBJieHHe saaeM- 
JiHiomero ycxpoflcxBa hc aojimho npeBHUiaxb 10 om. 

Ecjih oxKpuxbie h BaKpuxbie pacnpeaejiaxeJibHue ycxpoficxBa o6o- 
pyAOBaHbi xpaHccjjopMaxopaMH c npacoejxHHeHHUMH BOBjiyiiiHbiMH jihhh- 
HMH, XO AJia BaiHHXbl HX yCXanaBJIHBaiOXCH BCHXHJIbHHe paBpHflHHKH 
Ha paccxoHHHHx M) annapaxoB h HSojiHxopoB, npHBejieHHbix b Ta6ji. 61 
(KOHjieHcaxopH CBH3H H saxpa^iHxejiH ne bxoahx b soHy samHXbi). 

Ta6/tui{a 61 


MeponpHflTHH no samnxe noacxaHUHfl ii paccToanne ox samHxnux cpeacxe 

ao samnipaeMoro oSiieKxa 



npeAycMOTpeHa noABCCKa Tpoca 

PacCTOHHH 

r 

TynHKOBOH 

e Tpaact 

oji^CTaHmui, 

c 

Boa^yiu- 

HblMH 

jisn 

^OpMaiOpOB 

M 

c TpeMH 
803 ;;yin- 
HblMH J13TI 
H Sojibme 

PaCCTOHHHe 
AO annapaxypbi 

H HSOJIHTOpOB, 

35 

Ha noaxoae. 

25 

35 

40 

45 


Ho Bcefl aaHHe JISH .... 

35 

80 

95 

105 

no 

Ha noaxoae. 

65 

90 

105 

120 


Ho Bcefi aJJHHe JISH .... 

90 

130 

155 

175 

220 

Ha noaxoae. 

i 00 

155 

155 

205 


Ho Bcefi aJMHe J13U .... 

100 

155 

155 

205 


Ch^xobmc aBroxpaHcd)opMaxopbi 3aHi,HUi,atoxcH ox bojih nepenanpsi- 
SeHHH BeHXHJIbHbIMH paapH^^HHKaMH, >KeCXKO yCXaHOBJieHHUMH Ha BH- 
BOAax o6moxok Bcex Hanpsi>KeHHH, HMerømnx aBxoxpaHC(})opMaxopHy[o 
CBH3b, 6e3 HepeKjHOqaioiHeH annapaxypH na bo3mo>kho MeHbuieM pac- 
CXOHHHH ox BbIBOflOB. 

Ha cHcxcMax uihh, Kan npaBHjio, ycxanaBJiHBaroxcH neaaBHCHMbie 
KOMHJieKXU BeHXHJIbHblX pa3pfl3;HHK0B B COOXBCXCXBHH C Xa6jl. 61. 

Pacnpeii,e.iiHxe.iibHbie ycxpoflcxBa Hanpsi>KeHHeM 35 ko c xpaHc4>op- 
MaXopaMH MOmHOCXbK) AO 3200 Kea c npHCOeaHHeHHfalMH-JIHHHHMH H BCe 
pacnpeAe.JiHxe.iifaHfaie ycxpoHCXBa 3 — 20 m (npH HesamHineHHbix nofl- 
xoAax) 3affl,Htn,a}OXCH BeHxH.jibHbiMH paapHAHHKaMH, noaK.ji}oqeHHUMH k 
UIMHaM, H AByMH KOMH.XeKXaMH XpyéqaXblX paSpHAHHKOB Ha Ka>KAOH 
OXXOAHmeH .JIHHHH (HeHOCpeACXBeHHO Ha .JIHHeHHOM BBOAe H Ha JIHHHH 
Ha paccxoHHHH 100 — 200 m ox nepBoro paapHAHHKa b cxopony .jihhhh). 

OpH Ha.JiHqHH Ka6e.jibHOH BcxaBKH Ha KOHue KaOe.xH co cxopoHH 
.JIHHHH H Ha paCCXOHHHH 100 — 200 M B CXOpOHy .JIHHHH XOMC yCXaHBB- 
149 800 
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jiHBaiOTCH TpygqaTbie paspajlHHKH. npmeM pa 3 pHa,HHK y Ka 6 e;iH Mo^ex 
npHcoea,HH 5 iTbcH K ero 6 poHH, a Bejimma conpoTHBrøHHH saseMrøHHH 
He flojiMHa npeBbimarb sHaqeHHH, npHBejieHHbix b xaSji. 60 jijih jiepe- 
BHHHblX onop. 

Ha xpaHccjjopMaxopax MomHocxbio jio 560 Kea ycxaHaBJiHBaexcH no 
oAHOMy KoMnæKxy xpySqaxHx h BeHXHjibHHx paspaflHHKoB, npn btom 
OHH npHcoeflHHHioTCH K saaeMJiHiomeMy KOHxypy pacnpejiejiHTejibHbix 
ycxpoficTB (a,onycKaeTCH saMena pa 3 pHa,HHKOB 3 amHTHbiMH npoMe>KyT- 
KaMH, npHBejieHHHMH B Ta 6 ;i. 62). 

Ta6mt{a 62 


BejIHHHHbl OCHOEHblX H ilOnOJIHHTejIbHblX npoMexyxKOE 


HoMHHa;ibHoe nanpH- 
HceHHe ceiH, Ke 

Be;iHMHHa 3am,HTHoro 
npoMe>KyTKa, mm 

HoMHHaJibHoe Hanpa- 
^eHHe ceiH; ks 

Be;iHqHHa 3am,HTHoro 
npoMe^yTKa, mm 

OCHOBHOro 

;ionojiHH- 

Te;ibHOro 

OCHOBHorO 

AOnOJIHH- 

Te;ibHoro 

3 

20 

5 

35 

250 

30 

6 

40 

10 

110 

650 

— 

10 

60 

15 

150 

930 

— 

20 

140 

20 

220 

1350 



nepeK.jiiotiaTe.JibHbie nyHKXbi HanpsiMeHHeM 3 — 10 kb samHmaiOTCH 
OT axMoccjjepHbix nepenanpHKeHHH oa,HHM KoMnæKxoM xpySqaxbix paa- 
pHflHHKOB, ycxanaBOTBaeMbix na Bbixoa,HHx nopTa.jiax h.jih Ha noc.Jiefl- 
HCH onope Ka>Kii,oH .jihhhh nepejiaqH. 

Bbi6op npefle.JibHbix 3HaqeHHH tokob, oxKJiiOHae- 
Mbix rpyOqaTbiMH paapHflHHKaMH. npeii,e.JibHbie anatema. 
tokob, OTK.jiioqaeMHx TpySnaTbiMH paapHjiHHKaMH, onpefleJiHioTCH 
c yneTOM ueneø c Ma.JibiMH h.jih 6o.JibmHMH xoKaMH aaMHKaHHH Ha 
seMJiio. 

JXnsi cexeH HanpaKenneM 35 kb h HHXce c H30.THpoBaHHofi h.jih 3a- 
seMæHHOH HeHTpa.jibio nepea ii,yroracHTe.JibHyK) KaxyuiKy BepxHHØ 
nperie.ji oTKJimaeMoro xoKa ii,o.Ji>KeH Sktb ne HHxce HaH6o.jibuiero bos- 
Mo>KHoro TOKa Tpexno.JiiocHoro KopoxKoro saMbiKaHHH, a hhhchhh npe- 
fleJi — MeHbuiHH HaHMeHbuiero BoaMoacHoro xoKa flByxnoaiocHoro Kopox- 
KOrO SaMHKaHHH. 

JXna. cexeH HanpaaceKHCM 110 kb h Bbiuie (rjie HefixpaaK aaaeMaeHH 
Harjiyxo) xpySHaxbie pa3p5ia,HHKH BHØnpaiox no: 

а) HaHåoabuieMy BosMoacHoMy xoKy ojiHonoaiocHoro saMbiKaHHH h^h 
xpexnoaiocHoro KopoxKoro saMbiKaHHH; 

б) HaHMeHbuieMy BosMoacHOMy xoKy oa,HonoaiocHoro saMUKaHHH h^h 
AB yxnojiiocHoro KopoxKoro aaMbiKaHHH. 

ycxanoBKa saaxHXHHx npoMOKyxKOB. BMecxo xpySnaxbix 
pa3p5ia,HHKOB Mo>KHo ycxaHaBaHBaxb samHXHbie npoMeacyxKH b cxeMax 
pacnpea,eaHxeabHbix ycxpoHCXB b caynanx, ecan paspnjiHHKH oxcyx- 
cxByiox H^H Hx xapaKxepHCXHKH He cooxBexcxByiox napaMexpaM cexH, 
a xaK>Ke flan samHxu ox npHMHx ya,apoB MoaHHH xpanccjjopMaxopoB 



MomHocTbio jio 560 Kea Ha cxopoHe 6 — 35 m. RpH ycxaHOBKe aa- 
iHHXHbix npoMe>KyxKOB HeoSxojlHMO AnB. 

PaapHflHbie paccxoHHHH samHXHbix npoMOKyxKOB ycxanaBjiHBaioxcH 
B SaBHCHMOCXH OX BejIHHHHbl pa3p5la,HOrO HanpHKeHHH SamHmaeMOH 
HBOJiHUHH H HOMHHajibHbix HanpHKCHHH ycxaHOBOK. SaiuHXHbie npoMC- 
>KyxKH a,eJi5ixcH Ha ocHOBHbie H rønoJiHHxejibHbie, sHaneHHH Koxopbix 
npHBejieHbi b xa6;i. 62. Xi;onoJiHHTe.jibHbie npoMe>KyxKH ycxpaHBaioxCH 
B cexHx 3 — 35 /ce H B 3a3eM.jiHiomHx cnycKax ochobhmx npoMOKyxKOB 
Ha paccxoHHHH He MCHee 2 ■— 3 m .npyr ox jipyra. 

BeJiHHHHa samHXHbix npoMOKyxKOB Bbiøpana xaK, qxo6bi hx paspna- 
Hoe HanpHHceHHe npn nepenanpHKeHHH na 20% 6birø hhkc paapaa- 
HblX HanpHKeHHH 3aiH,HIH,aeMOH H30JIHHHH. 

§ 59. rP0303AlHMTA COOPyHtEHMI^ M 3AAHMfi PA3aMMHblX 
KATEfOPMI^ M MEPOnPMflTMfl 00 3ALL1MTE MX 

rpO3O3amHXa coopy>KeHHH h aaaHHfll KaxeropHH. 
Bce o6beKXbi I KaxeropHH 3.JieKxpHqecKHx cxaHUHH h noacxanunfl sa- 
ui,HmaioxcH ox npHMbix yaapoB, bxophhhhx yaapoB moothh h ox npo- 
5iB.iieHHH cxaxHHecKoro SJieKxpnqecxBa. 

SaipHxa ox npHMHx yaapoB ocymecxB.iiHexc5i oxae.jibHo cxohlhhmh 
MOJIHHeOXBOaaMH, KOXOpblé aOJI>KHbI 6bIXb H30.IIHp0BaHbI OX SaaHHH H 
COOpy>KeHHH. Be.JIHqHHa COnpOXHB.JieHH5I SaSeMæHHH MO.JIHHeOXBOaOB 
BbifiHpaexcH cor.iiacHO xa6.Ji. 60. 

FaSOOXBOaHmHe xpy6bl aOJI>KHbI BXOaHXb B 30Hy SamHXbl OfibØKXa, 
npHqeM paccxosiHHe ox' MOJiHHenpneMHHKOB ao rasooxBoaHiaHx xpy6 
ao.ii>KHo 6bixb 4 —5 M H HpeBbiuieHHe Haa xpy6oH — He Menee 3 m. 
B saaHHH 3X0H KaxeropHH He aonycKaexcH BBoa BosayuiHbix npoBoaoB, 
H cexb Ha BceM npoxmeHHH aoJi>KHa 6bixb Bbino.iiHeHa noaseMHbiM 
KaSejieM ox xpaHC(|)opMaxopoB noacxaHuHH hjih ox uihh cxanunn. 06o- 
aoHKH Kafie.xH saseMJiHioxcH c ofienx cxopoH (Ha HHxaiomeH cxopone h 
y BBoaa B o6beKx). SaseMJiHiomee ycxpoflcxBO Ha HHxaionreH cxopone .jih- 
HHH, K KOXOpOMy HOaCOeaHHeHa OSorøqKa Ka6e.JI5I, aOJIHCHO 6bIXb H30.IIHpo- 
BaHo ox o6mero 3a3eM.JiHK)mero ycxpoficxBa cxanunn hjih noacxaHuuH. 

Ecjih coopyuceHHe I KaxeropHH nHxaexcu ox pacnpeaeJiHxejibHoro 
ycxpoHCXBa, k KoxopoMy npHCoeanHeHbi BosayuiHbie cexH, xo b 3xom 
pacnpeaeJiHxejibHOM ycxpoflcxBe a0Ji>KHbi 6bixb ycxaHOBjieHbi BeHXujib- 
Hbie paspHaHHKH. He aonycKaexcH npH6jiH>KeHHe BosayuiHbix cexefl 
JiK)6oro HasHaqeHHH Ha paccxoHHHe Menbuie 10 m k coopy>KeHH5iM h 
3aaHHHM I KaxeropHH. 

Bo H3Cie>KaHHe nOUBJieHHH HCKpeHHH, BbI3bIBaeMbIX 3JieKXpOMarHHX- 
HOH H •BjieKxpocxaxuqecKOH HHayKuneH rpo30Bbix pa3p5iaoB, Heo6xo- 
aHMo saseMJiHXb Ha KOHxyp samHxHoro saaeMjieHHU Bce MexaJiJiHqecKHe 
KOHCXpyKUHH, BHyxpeHHHe KOMMyHHKaUHH, Kopnyca. 

SaseMJisHOiuHe ycxpoHCxaa samHx ox npHMbix yuapoB mojihhh h 
3aU],HX ox BXOpUUHblX BOSUeflCXBHH røJI>KHbI 6bIXb Ha paCCXOHHHH .upyr 
ox .upyra, PaccxouHHe b seMJie Meucuy hhmh peKOMenuyexcH npuHHMaxb 
He MeHee 3 m. SaaeMjiuioiUHe ycxpoHcxsa, npeAHasHaqeHHbie sa- 
9 800 
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mHTbl OT BTOpHqHHX BOSAefiCTBHH MOJIHHH, peKOMCH/tyeTCH BbmoJIHHTb 
B BH/[e KOHTypoB BO nepHMexpy SAaHHH c o6mHM conpoTHBjieHHeM 5— 
10 CM. 

MeTaBJIHBeCKHe KpbllUH /[OJIJKHbl SaaeMJIHTbCH TOKOOTBO/taMH, npo- 
Bo>KeHHbiMH no CTCHaM coopy>KeHHH qepes Ka>K/[bie 10—20 m. Ecjih 
Kpbiuia HC npOBOflHT TOK, TO MOXHO npHMCHHTb MeTaBBHBeCKyiO CCTKy 
c TOKOOTBO/taMH C paSMCpOM CTOpOH 8 — 10 M. BHyTpH 3/[aHHH H CO- 
opy>KeHHH 3T0H KatferopHH Bce MerajiJiHBecKHe ycrpoflcTBa /[0Ji>KHbi 
ObiTb coe/[HHeHbi MOKAy coOoH B Mecrax c6jiH>KeHHH ao 10 cm a aa- 
seMJieHbi qepes Ka>KAbie 20 — 30 m. npH saaeMJieHHH HcnoJibsyercH 
MCAKblH HJIH >KeBe3HbIH BpOBOA CeBCKHeM 16 — 32 MM^. 

rpo303 amHTa SAaHHfl h coopy>KeHHH II KareropHH. 
Bce coopyxeHHH h sAaHHSi stoh KareropHH AOB>KHbi Obixb samHineHbi 
OT npHMblX y^apOB, BXOpHHHblX B03AeHCTBHH MOJIHHH H OT SaHOCa 
BbICOKHX nOXeHUHaJIOB JIIOOHMH nyXHMH. 

MexaBJiHqecKHe KpHuiH AOJi>KHbi saseMJiHXbCHxoKonpoBOAaMH, npo- 
BO>KeHHbiMH no cxeHaM saaHHH qepea Ka>KAbie 10 — 15 jh h npHcoe- 
AHHeHHbiMH K saseMjiHromeMy KOHxypy. MexajiJiHHecKaH apMaxypa >Ke- 
BeaoOexoHHbix KOHCxpyKuHH CBapHBaexcH b saMKHyTyro cexb h Mo>KeT 
6biTb HcnoBbsoBana b KanecTBe saseMBeHHH ycxpoHCXB rpoaosamHXbi. 
Bamnxa coopy>KeHHH h sAaHHfl H3 cOopHoro KeBeaoOexoHa ox npHMHx 
yaapoB MoJiHHH ocymecTBBHexcH saseMBeHKeM apMaxypbi Bcex kobohh 
CXaBbHblM TOKOnpOBOAOM H3 HOrøCOBOH HJIH KpyrJIOH CXaJIH. 

SAaHHfl H coopy>KeHHH, BbinoJiHeHHHe hs KHpnHHa hjih APyroro 
HenpoBOAHinero tok MaxepHajia, ox BosAeHCXBHfl mobhhh samHmaroxcH 
MOJIHHeOTBOAaMH, yCXaHOBBCHHblMH HH Kpbiuie. MOBHHeoXBOAH COeAH- 
HHrøXCH c. SaaeMBHiOmHMH yCXpOHCTBaMH TOKOnpOBOAaMH, npoJIOIKeH- 
HUMH Ha cxeHax SAaHHH. ConpoxHBBeHHH saaeMBeHHH MoJiHHeoxBOAOB 
pacxeKaHHK) tokob BbiOnpaiOTCH no xaOji. 60. 

UenbHOMexajiJiHnecKHe coopy>KeHHSi c toæchhhoh cxeHOK 4 cm m 
6oJiee AocxaxonHo saaeMnHXb naACiKHo, h xorAa rpososamHxa He xpe- 
OyexcH. ripH yKaaaHHOH xoJimHHe cxenoK rpydonpoBOAH na scxaKaAax 
saaeMJiHioxcH nepea xaiKAbie 20 — 25 m . FIpH naJiHHHH raaooxBOflHmHx 
xpyS MOJiHHeoTBOAM cneAyex ycxaHaBBHBaxb Ha paccxoHHHH 4 — 5 jh c 
npeBHiiieHHeM ne Menee 3 m. 

SamHxa OT sJieKxpoMarHHTHbix h sneKTpocxaxHnecKHx HBneHHH 
ocymecTBJiHexcH xan >Ke, Kax h oSbeKxoB I KareropHH. 

rioABOA B03AyIIlHbIX npOBOAOB K SAaHHHM H COOpyiKeHHHM AOny- 
cKaexcH npH Hajinnnn KaSeJibHoro BBo^a ajihhoh ne Menee 50 m hjih 
npH samHxe BosAyiUHoro noAxoaa a-'ihhoh ao 150 m. Usonaropfai na 
Bcex onopax sxoro noAxoAa saseMJiHrøxcH c conpoxHBjieHHeM sqaeMjie- 
HHH 20 OM, KpoMe nepBOH onopbi c conpoTHBneHHeM saaeMJieHHH 10 om. 

FposoaamHxa sAanHii h coopy>KeHHH III KareropHH. 
Bce coopyiKeHHH h SAanna sxofl KareropHH or npHMbix yAapoB mojihhh 
samHinarorcH MOJiHHeoxBOAaMH, ycraHOBJieHHbiMH HenocpeACXBeHHO Ha 
CaMOM COOPyiKeHHH H COeAHHeHHbIMH TOKOnpOBOAaMH, npOJIOJKeHHblMH 
no crenaM. ConpoxHBJieHHe saseMjiHxejieHMOJiHHenpoBOAOB pacreKaHHio 
ToKa npHHHMaercfl no rådn. 60. 
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MeTajiJiHqecKHe KpbiuiH sauinmaiOTCH ot npHMUx y^iapos mojihhh 
nyreM hx saseMJieHHH. B flaHHOM cjiy^ae ot npHMbix yjiapoB h noBTop- 
HHx BOSjtefiCTBHH MOJIHHH jioHycKaeTCH coBMeui,eHHe saaeMJiHTeJiefi sa- 
in,HTbi, o6iii,ee conpoTHBJieHHe KOTopbix 10 — 20 om. 

HsOJIHTOpbl BOS^iyUIHblX JIHHHH, BBOj^HMblX B Sj^aHHe, j^OJIJKHbl 6bITb 
saseMJieHbi, conpoTHBJieHHe saseMJiHTejieH pacTeKannio Toxa paBHO 10— 
20 OM. MeponpHHTHH no samHTe sjiaHHH h coopy>KeHHH Ha TenJioBbix 
SJieKTpocTaHHHHX npHBejieHbi b Ta6Ji. 63. 

TaSAUifa 63 


MeponpHHTHH no samHxe saannn n coopyateHHfl 
Ha xeppHxopHH xenjioBoft sjieKxpocxaHpHH 
ox npHMWx yaapoB mojihhh 


HaHMeHOBaHHe 3;i;aHHH 
HJiH coopy»:eHHH 

Karero- 
pHH no 
rpo303a- 
lUHTHblM 

MeponpH- 

HTHHM 

KOHCTpyKTHBHaH OCOSeHHOCTb 
c TO^KH SpeHHH 
rp0303aIU.HTbI 

Cnoco6 BunojiHeHHH 
rp030samHTbi 

OiKpbiToe pacnpe- 
jiejiHxejibHoe yCTpoH- 
CTBO 

1 

MeTaJiJiH^ecKast koh- 
CTpyKUHH 

C6opHa5i 3Kejie3o6eTOH- 
HaJI KOHCTpyKUHH 

MojiHHeoTBo;iaMH Ha 
KOHCTpyKUHJIX H OTJieJIbHO 
CTOHmHMH MOJIHHeOTBO- 
AHMH 

To TKQy C yCTpoScTBOM 
cnJ'CKOB HJIH saaeMJieHHøM 
apMaiypbi 

OTKpuxaH ycxaHOB- 
Ka xpaHc(|)opMaTopoB 

A 

MeTajiJiH^eCKafl koh- j 
CTpyKUHa i 

C6opHa5i 3Kejie3o6eTOH“ , 
Hast KOHCTpyKUHH 

1 

To 3Ke, HTO H B n. I, 
npH yCTaHOBKe BeHTHJIb- 
HblX pa3pH;^HHKOB Ha Bbl- 

Bo^ax 6, 10, 20 H 35 fce 

To JKe, HTO H B n. I, 
c yCTpOHCTBOM cnycKOB 
HJIH saaeMJieHHeM apMa- 
Typbi 

1 

OxKpblTbie TOKO- 
npoBo;ibi ! 

A 

1 

MeTajiJiH^ecKaa hjih 
c6opHaH }Kejie3o6eTOHHaH 
KOHCTpyKUHH 

MoJIHHeOTBOJiaMH Ha 
napaneie MaiUHHHoro aa- 
Jia, OTJieJIbHO CT05IU1.HMH 
MOJIHHeOTBOJiaMH H MOJI- 
HHeOTBOAaMH rpy H OPV 

SjieKxpojiHsepHaH 

B-1 

- 

OlJiejIbHO CTOHU1.HMH 
HJIH H30JIHpOBaHHbIMH OT 
3;;aHH5i MOjiHHeoTeojiaMH 
c oTjiejibHo saaeMJiHioiUHM 
KOHTypOM 

AueTHJieHO-renepa- 
Topnasi CTaHUHJi 

B-1 

- 1 

To 5Ke 

SflaHHe xpaHeHHH 
6ajiJioHOB C BoaopoftoM 

B-1 


> » 

9» 
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mHTU OT BTOpHqHHX B03;i,eHCTBHH MOJIHHH, peKOMeH;[^yeTC5I BbinOJIHHTIj 
B BHjie KOHTypOB BO nepHMCTpy 3;[^aHH5^ c OdmHM COnpOTHBJieHHeM 5— 
10 CM. 

MeTaJiJiHBecKHe KpbiinH ;^^OJIa<HbI saaeMJiHTbca TOKOOTBO;;aMH, npo- 
JiojKeHHbiMH no CTenaM coopy>KeHH5i qepea Ka>K;[^ble 10—20 m. Ecjih 
Kpuina ne npoBOflHT tok, to mo>kho npHMøHHTb MeTajiJiHBecKyio ceTKy 
c ToKooTBo;[^aMH c pa3MepoM CTopoH 8 — 10 M. BnyTpH 3;;aHHH h co- 
opy>KeHHH 3T0H KatferopHH Bce MeTaJiJiHBecKHe ycTpoflcTBa j^oJOKHbi 
dbiTb coe;;HHeHbi Me>K;iy codofl b MecTax cdJiHJKenHH ;^^o 10 cm h 3a- 
aeMJieHbi qepes Ka>K;tbie 20—30 m. Flpn aaseMJienHH HcnoJibayeTca 
Me;;HbiH hjih >Kejie3HbiH npoBofl ceBenneM 16 — 32 mm!^. 

r p 030 3 am, HT a 3;[^aHHH h coopy>KeHHH II KaTeropHH. 
Bce coopyaceHHH h 3;;aHH5i btoh KaTeropHH ;^^0JI>KHbl dbiTb sam^mcHU 
OT npHMHx y;[^apoB, btophhhhx B03;;eHCTBHH mojihhh h ot aanoca 
BbICOKHX noTeHHHaJIOB JHOdHMH nyTHMH. 

MeTaJiJiHHecKHe KpuinH floJiacHu saaeMJiHTbCH TOKonpoBOflaMH, npo- 
jioHceHHbiMH no CTenaM aaaHHH nepea Ka>Kflbie 10 — 15 h npncoe- 
;[^HHeHHblMH K saseMJiHiomeMy KOHTypy. MeTajiJiHHecKan apMaTypa jkc- 
JieSodeTOHHblX KOHCTpyKUHH CBapHBaeTCH B SaMKHyTyK) CeTb H MOJKeT 
dbiTb Hcnojib30BaHa b KanecTse saaeMJienHH ycTpoflcTB rpoaosamHTbi. 
SamHTa coopyaceHHH h saaHHfi H3 cdopnoro jKejiesodeTona ot npnMbix 
yaapoB MOJiHHH ocymecTBJineTCH aaaeMJieHKeM apMaTypbi Bcex kojiohh 
CTaJIbHblM TOKOnpoBOjlOM H3 nOJIOCOBOH HJIH KpyFJIOH CTaJIH. 

SjiaHHH H coopyaceHHH, BbinoJiHeHHbie h 3 KHpnHHa hjih jipyroro 
HenpoBOflHmero tok MaTepnaJia, ot BoajieHCTBHH mojihhh aarnnmaioTCH 
MOJiHHeoTBo; 5 aMH, ycTaHOBJicHHbiMH Ha Kpbiine. Mojikhootbo;;« cooah- 
HHIOTCH C SaaeMJIHIOmHMH yCTpOHCTBaMH TOKonpOBO;;aMH, npOJIOHCeH- 
HbiMH Ha cTenax ajiaHHH. ConpoTHBJieHHH saaeMJienHH MOJiHHeoTBo;;oB 
pacTeKaHHK) tokob BbidHpaioTCH no Tadji. 60. 

lJ,ejibHOMeTajijiHHecKHe coopyaceHHH c To.amHHOH ctohok A cm vi 
doJiee jiocTaTOHHo aaacMJiHTb Ha;;e}KHo, h To^;[^a rpoaosamHTa ne Tpe- 
dyeTCH. npH yKaaaHHOH TOJimane ctchok TpydonpoBoflbi Ha BCTaKanax 
saaeMJiHioTCH nepes KaacABie 20 — 25 m. npH naJiHHHH raaooTBoanmHx 
Tpyd MOJiHHeoTBo;;bi cjiejiyeT ycTanaBJiHBaTb na paccTOHHHH 4 — 5 mc. 
npeBbimeKHCM ne Menee 3 m. 

SamHTa OT BJieKTpOMarHHTHblX H BJieKTpoCTaTHHeCKHX HBJICHHH 
ocymecTBJineTCH TaK ace, KaK h odneKTOB I KaTeropHH. 

no;tBOfl B03;[^yuIHblx npoBo;;oB k 3;;aHHHM h coopyaceHHHM ;5ony- 
CKaeTCH npH najiHHHH KadejibHoro BBo;ia jijihhoh ne Menee 50 m hjih 
npH samHTe Boaflyuinoro no;;xofla ;[^JIHHOH flo 150 m. Hbojihtoph na 
Bcex onopax sToro nonxo;;a saaeMjinioTCH c conpoTHBJienHeM a^aeMJie- 
HHH 20 OM, KpoMe nepBOH onopbi c conpoTHBJienneM aaaeMjienHH 10 om. 

FpoaosamHTa sflaiiHH h coopyncenKH III KaTeropHH. 
Bce coopynteHHH h 3;[^aHH5I btoh KaTeropHH ot npnMbix y; 5 apoB mojihhh 
samHuiaioTCH MOJinneoTBOj^aMH, ycTaHOBJiennbiMH nenocpeflCTBenno na 
caMoM coopynceHHH h coennnennuMH TOKonpoBoflaMH, npoJioncenHbiMH 
no CTenaM. ConpoTHBJienHe aaacMJiHTejieHMOJiHHenpoBoaoB pacTeKannio 
ToKa HpHHHMaeTCH no TadJi. 60. 




MeTajiJiHqécKHe Kperan sauiHmaiOTCH ot npaMUx yjiapoB mojihhh 
nyTøM Hx saaeMJieHHH. B flannoM CJiyqae ot npHMHX y;i,apoB h noBTop- 
Hux BOBjteflCTBHH MOJiHHH ^lonycKaeTCH coBMemenne BaaeMJiHTejiefi aa- 
uiHTbi, o6mee conpoTHBJieHHe KOTopux 10 — 20 oii. 

HaojiHTopu B03;iymHHx jihhhh, bboahmhx b ajiaHHe, ;i;oji>khu øbitb 
saaeMJieHH, conpoTHBJieHHe aaaeMJiHTejiefi pacTeKaHHio Toxa paBHo 10— 
20 OM. MeponpHHTHH no samHTe sjiaHHH h cooppKeHHfi na TenjioBux 
SJieKTpocTaHiiHHX npHBe^ieHH b TaøJi. 63. 

Ta6ÅUu,a 63 


MeponpHHTHfl no samnTe s^^aHHH h coopy^eHHM 
na xeppHTOpHH xenJioBOM sjieKxpocxaHunH 
ox npHMwx y.aapoB mojihhh 


HaHMeHOBaHHe s^anHa 
HJia coopy»:eHHH 

[ Karero- 
PHH no 
' rpoaosa- 

lUHTHUM 

MeponpH- 

HTHHM 

KOHCTpyKTHBHaa OC06eHHOCTb 
c TO*IKH SpeHHH 
rpososamHTM 

Cnoco6 BunoJiHeHHH 
rp030SaiU,HTbI 

OxKpbiToe pacnpe- ' 
AejiHxejibHoe ycxpofi- 

CXBO 

A 

MexajiJiH^ecKafl koh- 
cxpyKUHa 

C6opHafl 3Kejie3o6exoH- 
Han KOHCTpyKuHfl 

MojiHueoTBojiaMH Ha 
KOHCTpyKIXHflX H OT;[^eJlbHO 
CXOHmHMH MOJIHHeOXBO- 
;iaMH 

To }Ke, c yCTpOHCXBOM 
cnycKOB HJIH 3a3eMJieHHeM 
ap^5axypbi 

OTKpuTaH ycranoB- 
Ka TpaHCcjjopMaTopoB 

A 

MeTajijiHqecKan koh- 
CxpyKUHH 

C6opHaH 5Kejie3o6eTOH- 
Han KOHCTpyKUHH 

To JKe, HTo H B n. I, 
npH ycxanoBKe BenxHJib- 
HblX pa3pH;iHHKOB Ha Bbl- 

BO;iax 6, 10, 20 h 35 fce 
To }Ke, Hxo H B n. I, 

c ycxpOHCXBOM cnycKOB 
HJIH saaeMJieHHeM apMa- 
xypbi 

OxKpblXbie TOKO- 
npoBo;jbi 

A 

1 

MexajiJiH^ecKast hjih 
cdopnan }Kejie3o6exoHHafl 

KOHCXpyKUHfl 

MojiHHeoxBo;iaMH na 
napanexe MaiUHHHoro 3a- 
Jia, ox;iejibHO cxohiuhmh 

MOJIHHeOXBOJ^aMH H MOJI- 

HHeoTBo;iaMH TPY h OPV 

BjieKTpojiHsepHan 

B-1 

1 

Ox;ieJibHO ctohiuhmh 

HJIH H30JIHpOBaHHbIMH OT 
3;iaHHH MOJIHHeOTBO;iaMH 
c OT;iejIbHO 3a3eMJIfliOlUHM 
KOHXypOM 

AixexHJieHO-renepa- 
Topnafl cxaHUHfl 

B-1 

i 

To 5Ke 

SflaHHe xpaneHHa 
6ajlJIOHOB c BOflOpoflOM 

B-1 



9» 
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n podoAOKeniie ma6A. 63 


HaHMenoBaHHe 

HJiH coopyaceHHa 

KaTero- 
pHH no 
rpososa- 
IU,HTHUM 
MeponpH' 
HTHaM 

KOHCTpyKTHBHaH OCOOeHHOCTb 
C TOqKH SpeHHH 
rp0303aii;HTM 

Cnoco6 BbinojiHeHHH 

rpo303aii;HTU 

HapyscHaH yciaHOB- 
Ka peCHBepoB Bo^opo^ia 

B-1 

- 

OrjieJIbHO CTOHIUHMH 

HJIH HSOJIHpOBaHHBIMH OT 
aeMJIH MOJIHHeOTBOAaMH c 
OT^^ejibHO saaeMJiHioiHHM 
KOHTypOM 

3;iaHHe rjiaBHoro 1 
mHTa ynpaBjieHHH 

A 

Cdopnan JKejieaodexoH- 
nan KOHCTpyKUHH 

CeTKOH H3 M&T&Jinme- 
CKoft apwaTypu, jKeJieao- 
deTOHHoro KapKaca h 3a- 
3eMJieHHeM KOJIOHH H3 
CBapHoro }Kejie3o6eTOHa 

Tpy 6 onpoBO; 5 bi 

II-B 

MeTajijiHTCCKHe j 

SaaeMJieHHeM 

SaKpHToe pacnpe;ie-; 
;iHTe;ibHoe ycTpoHCTBOj 

A 

CdopHan scejieaodeTOH- 

na« KOHCTpyKUHH 

CeTKoft H 3 MeTajijiHiie- 
CKoft apMaTypu jKeJieso- 
SeTOHHoro Kapsaca h 3a- 
seMJieHHeM kojiohh h3 
c 6 opHoro 5Kejie3o6eTOHa 

yrJieji,po 6 HJiKa 

III-B 

1 

To JKe 

To JKe 

He(})TeX03HHCTB0 

III-B 

» » 1 


MaCTOX03HHCTB0 

III-B 

1 

» » 

» » 

MacjioSaKH 

III-B 

MeiajuiH^ecKHe 

SaseMJieHHeM 

FjiaBHoe 3;5aHHe 

' j 

! MeTaJiJiH'jecKHft Kapnac 

C 6 opHHH 5 Kejie 3 o 6 eTOH- 
HHH KapKaC 

' To me 

XaK Æe, KaK a^a- 

HHH rjiaBHoro lUKia 
ynpaBJiøHHH 

jluMOBan Tpy 6 a 

III-B 

KHpnHqHaH HJIH H3 

cSopHoro 5 KeJie 3 o 6 eTOHa 

CiepjKHeBbiMH MOJiHne- 
OTBo;jaMH Ha Benue h to- 

KOOTBO;jaMH 

PpaftHpHH 

IIl-B 

MeTajiJiHMecKHH Kap- 
Kac c ac 6 oueMeHTHoft o 6 - 

UIHBKOH 

To 5Ke, c /jepeBHHHOH 
o6uihbkoh 

MOHOflHTHMH siefleso- 
6 eTOH 

SaaeMjieHHøM 

CTepJKHeBbIMH MOJIHHe- 
OTBo;iaMH Ha KapKace 

CTep>KHeBbIMH MOJIHHe- 
OTBo;iaMH Ha Benue h to- 
KOOTBO^aMH 
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§ 60. 30HA SALUHTbl MO.nHHEOTBOAOB 


SamHTa OT npsMHX y;i,apOB mojihhh BbinojiHaexcH MOJiKHeoTBo^aMH 
CTepXHeBOrO HJIH XpOCOBOrO BH;^a. KoJIHHeCTBO MOJIHHeOTBO;^OB flJIH 
samHTfai ;^aHHOH sokh Mo^er 


6 HTb ABa, Tpn h 6 ojiee. 

ripOCTpaHCTBO, SamHmeH- 
Hoe OT yAapoB mojihhh, hjih 
BOH a SaiHHTbl MOJlHHeOTBOAOB 
SaBHCHT OT HHCJia, BblCOTbl, 
BsaHMHoro pacnojiojKeHHH moji- 
HHeOTBOAOB, BblCOTbl FpOSOBblX 
paapHAOB H AP- 

3oHa samiiTbi oah- 
HOHHOrO CTepHCHCBOrp 
MOJIHHeOTBOAa HMeCT 
d)opMy BepTHKajibHOro KOHyca 
c KpHBOJiHHefiHbiMH odpasyio- 
UbHMH, BepHIHHa KOTopOFO COB- 
na^aeT c BepuiHHOH MOJiHHeox- 
BOAa. PaAHyc samHTbi Ha 
jiiodoH BbicoTe hx sauiHmaeMO- 
ro odbCKTa {pHC. 99) ajih moji- 
HHeofBOAOB c A < 30 JH MOHC- 
HO onpeAejiHTb hs ({lopMyjibi 



1 — MOJiHHeoTBo;^; 2 — o6pa3yioii;3H ^OBepXHocTH 
30HH 3aii;HTu; S — n;ioii;a;^b 3aii;HTi* saMKHyTaa 
OKpyaiHOCTbK) c pa;[s,uycoM 



i (304) 



Phc. 100. HoMorpaMMa fljis onpejieJieHHH pa- 
flHyca sauiHTbi ojiHHoqHoro CTep5KHeBoro moji- 
HHeOTBOaa BUCOTOH ftO 30 M Ha paSJIHHHUX 
ypOBHHX. 


HJIH HO HOMOrpaM^e (pHC. 100). 
ZI,JI5I MOJIHHeQTBOAOB C h> 

> 30 M (ao IOu m) 




. (305) 


Hm MOJiftHeOTBOAOB JIIOdOH 
BUCOTtJ c hj> 30 M 


■, (306) 


TAO h — Bbicoxa MOJiHHeoTBOAa; 

— Bbicoxa BauiHipaeMoro' odbCKTa; 
ha = h — — aKTHBHaa Bucoxa MOAHHCOTBOAa; 

fx — paAHyc BaiAHTbi. 
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3oHa saiAHTH jiayx CTepjKHeabix MoJlHHeoTBo;[^OB 
OflHHaKOBOH BUCOTU (pHC. 101). IlpH paBHUX BUCOTaX MOJIHHe- 
OTBOAOB h paAHyc samHTU onpeAeJiaeTca tbk *e, kbk h ajih 
oAHHoqHoro MOJiHHeoTBofla no (^opMyjiaM(304), (305), (306). Han- 



MeHbmaH uiHpHHa 3 ohu aa- 
lUKTU npH JII060H BUCO- 
Te aaiuHiuaeMoro o6'beKTa 
hx onpeAeJiaeTCH no homo- 
rpaMMaM (pnc. 102, 103). 
Ha ocHx aøcuHcc h opflH- 
na? (pHC. 102 h 103) otjio- 

HCenU COOTBeTCTBeHHO ~ H 

3th BejiHnHHbi aaBHca? 

OT BUCOTH MOJIHHeOTBOAa h 

H MacuiTaØHoro MHOJKHxejia 
p. JXjih pHc. 102 

^ = (5-f-7)p, (307) 

AJIH pHC. 103 


JIjIH WoJIHHeOTBOAOB BUCOTOH 
h ^30 M \MacinTa6HUH MHoJKHxeJib 

p ■= 1. npH h> 30 M 



Phc. 102. SnaqeHHH HaHMemmeft uiHpnHU 

30Hbi aauiHTM bx RByx CTep>KHeabix MOJinne- 

0 TB 0 . 50 B BblCOToft k flJIH ^ 7) p, 

ha. 





Phc. 103. SHaqeHHH HaHMeHbmeft 

UIHpHHbl bx 30HbI SamHTbl flByX 
CTepHCHCBblX M0JIHHe0TB0.50B BU- 

COTOH h RXR ^ = (0 7) p. 


PaccxoHHHe a (b m) MexKAy MOAHHeoiBOAaMH ycxanaBjiHBaexcH ne- 
nocpeACXBeHHo y oé-beKxa. 
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Pa^nyc R OKpy>KHOCTH, npoxo^Hniefi »lepes BepuiHHbi MOJiHHeoTBO- 


;ioB H To^iKy Oi, onpejiejiHeTCH rpacjDH^ecKn no BejiHqnHe h — ^ 


3oHa samHTH AByx 
CTep>KHeBUX MOJIHUe- 
OTBOAOB paSHOH BHCO- 
Tu. B ;i,aHHOM CJiy^iae Boxpyr 
MOJiHueoTBOAa øoJibuieH buco- 

TH 1 CTpOHTCH 30Ha SaiHUTbl, 

KaKAM oAHHOqHoro(pHC. 104). 



SaTBM qepea Bepinnny BToporo 
MOJiHueoTBOAa npoBOAHTCH ro- 
pHSOHTaJibHaa jihhhh ao nepe- 
ceqeHHH c 30H0H 3aiii,HTbi nep- 
Boro MOJiHueoTBOAa. To^iKy ne- 


PhC. 104. 3oHa SaiHHTbl M0JIHHe0TB0.50B 
paSHOH BblCOTU: 

/ — MOJIHHeOTBO;^ BbICOTOft /ij*, 2 — MOJiHKeOTBOfl 

BHCOTOfi hz', J — TOMKa conpaJKCHHa odpaayromax 

noBepxHocTefi Mo;iHHeoTBO;^OB I n 2. 


peceqeHHH npHHHMaioT aa aep- 

iiiHHy TpeTbero Mo^HneoTBOAa (ueKoToporo (^HKTHBHoro) toh jko bu- 
COTbl, ^ITO H MeHblllHH MOJIHUeOTBOA- CTpOHTCH 30 Ha 3aiII,HTbI AByX 



Phc. 105. 3oHbi aainHTbi ne- Phc. 106. njioinajib, aaianmaeMaH TpeMn crep- 

CKOJIbKHX M 0 JIHHe 0 TB 0 . 50 B JKHeBbIMH M0JIHHe0TB0.5aMH {1, 2 H 3) Ha ypOB- 

OflHHaKOBOH BblCOTM. HØ h^. 


MOJIHHeOTBOAOB 5 H 5, OTCTOHIHHX Apyr OT APyra Ha paCCTOHHHH a. 
Ecjih BbicoTa MeHbiiiero MOJiHHeoTBOAa A < 30 m, to 

(310) 

SoHa SamHTbl HeCKOJIbKHX MOJIHHeOTBOAOB OAHHa- 
K o B o H B bl c o T bl. SoHa, 3aiiiHui,aeMa5i TpeMH H qeTbipbMH CTepjKHe- 
BblMH MOJlHHeoTBOAaMH (pHC. 105, 106), HaXOflHTCH Ha ypOBHe hj^ (cm. 
PHC, 101). 




060 HX cJiy'iaeB lUHpHHa sohh aaiHHTU ji,Byx CMexcHHX mojikhø- 
OTBOjloB onpejiejiHeTCH no kphbhm (cm. pnc. 109, 110) b saBHca- 

MOCTH OT BeJIHtlHH h E 

• 

PajlHyc BamHTbi onpejiejiaeTca rax xce, Kax h ojiHHo'iHoro 
CTepxcHeBoro MoJiHHCOTBOAa. SamHTa bcch bohbi odecne^HBaeTCH, ecjiH 

npH /i < 30 D<7/ia: (311) 

npH h>30 M D ha. (312) 


§ 61. BbIBOP PACCTOHHMM OT MOJIHHEOTBOAOB 
M 3A3EMAMTEAEPi MOAHMEOTBOAOB A© COOPy>KEHHfl 


FpoBOBamHTa coopyjKCHHH I KareropHH mohct øbitb BbinojiHena 
OTAejIbHO CTOamHM MOJIHHeOTBOAOM (pHC, 107) HJIH MOJIKHCOTBOAOM, 


npHKpenjicHHbiM K coopy>KeHHio na hbo- 
jiHpyiomeH CTOHKe (pnc. 108). 



Phc. 107. 3aui,HTa coopyxeHHii I KaTero- 

PHH OT/ieJbHO CTOHUIHM MOJHHeOTBOaOM: 

I — MOJiHHeoTBo;!;; 2 — saii^HmaeMOe coopyjKe- 
HHe; <? — no;i;3eMHbie KOMMyHHKaitHH; 4 — aa- 
SeMJIHTCJIb. 

flonycTHMoe paccTOHHHe 
OT qaCTCH coopyxceHHH 

AonycTHMOe paccToanne AJia 
pesy, 



Phc. 108. SaiuKia coopyHceHHH I Ka- 
TeropHH.MOJiHHeoTBo;ioM, yKpenjieH- 
HblM Ha H30J7Hpyi0lII,eH CTOHKe: 

I — no;];3eMHHe KOMMyHHKaitHH; 2 — sa- 
seMTiHTeJifa; 3 — HsojiaitHOHHHe hjih pfi- 
peBaHHtJe cTofiKH; 4 — tokootbo;];; 5 — 

MOTlHHeOTBOfl. 


ToKonpoBo;ioB, npojiomeHHHx b B03;[^yxe, 
(A-aa 060 HX CJiy^acB) onpeACJiaeTca cjiopMyjioH 

(^H + VRl + iii +7;?; (313) 

TOKonpoBOAOB, npoAOHceHHbix no Ae- 


2E, 


(^H + "I" (^3 ’ 


(314) 
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;i,onycTHMoe paccTOHHHe b seMJie MejKjiy saseMJiHTejiHMH MOJinneoT- 
Bo;ia H noaaeMHbiMH KOMMyHHKauHHMH onpejiejiHeTCH Bupa>KeHHeM 

S3 = ^\ (315)' 

■^3 

XIjih Tpex yKasaHHux c|)opMyji: 

/m = 150 m — pacqeTHHH tok mojihhh; 

/?H — HMnyjibCHoe cojipoTHBJieHHe saaeMjieHHH moji- 
HHeOTBOjia, OM', 

Es — 300 KejM — cpe;[^Hee pac^eTHoe sHaiieHHe HMnyjibCHofl npo^- 

HOCTH rpyHTOB; 

= 500 Ke/M — pac^eTHaa HMnyjibcnaH npo^iHOCTb B03;^^yxa; 

= 250 xe/ii — paCTeTHaa HMnyjibcHaa npo^iHocTb ;^^epeBa, bu- 
cyiueHHoro Ha Boajiyxe; 

(^1 + ^i) ^ (4+0 — paccTOHHHH OT saaeMJiHTejiH jio paccMaTpHBae- 

MOH TOHKH, M. 

Ecjih noflCTaBHTb yxaaaHHbie SHaneHHH b (|)0pMyJibi, to ohh npHMyT 
cooTBeTCTBOHHO cJiejiyiomHH bh;i: 

SB = 0,15(i?H + K^fT7^): 
s« = 0,3(i?H + K^flw^): (316) 

' S3=0,5i?H. 

SHaneHHe Sg = 0,5i?H aojijkho øbiTb He Meaee 5 m npn rpyHTax 
c yflejibHHM conpoTHBjieHHeM p < 10® om ■ cm h ho Menee 10 m npn 
rpyHTax c p > 10® om ■ cm. 

§ 62, CXEMbl 3A3EM,nEHMn OTAE,nbHO CTOflLUMX 

MOJIHMEOTBOAOB 

Ha pHC. 109 noKaaaHbi cxcmh saaeMJieHHH OTjieJibHo CTOHmnx moji- 
HHeOTBOjloB cnocoøaMH and. 

Ecjih BJieKTpoAM BbiriojiHCHH B BHAO Tpyø H pacnojiojKeHbi B SeMJie, 
KaK HOKaaaHO na pnc. 109, a, to conpoTHBjieHHe saaeMJieHHH npn to- 
Kax npOMHUIJieHHOH HaCTOTbl H H3- 
BeCTHOM P MO>KHO paCCHHTaTb HO t})Op- 
Myjie 

Q 0,37p , 4/ /oi'7\ 

(317) 

TAO p — yACJibHoe conpoTHBjieHHe 

Tpyøbi; 

Ind — cooTBeTcTBeHHo AJiHHa H AHa- 

MOTp Tpyøbl. 

EcJIH ajIOKTpOAbl BbinOJIHOKH B BH- 
Ae AyneH h3 KpyrAofl CTajiH hjih npa- 
MoyrojibHbix noJioc h pacnojiojKenbi 
B 3eMjie, KaK noKaaaHo na pnc. 109, 6 , 



Phc. 109, Cnocoébi saseMJieHHH ot- 

fleJlbHO CTOHmHX MOJlHHeOTBO,50B: 

a— BepTHKajibHoe pacnojiO>KeHHe sJieKTpo- 
,ziOB, BbinojiHeHHbix H3 Tpy6; 6 — ropH- 
30HTa,nbHoe pacnojio:H<eHHe 3;ieKTpo;toB, 
BHnoJlHCHHHX H3 KpyrJIOft CTa,nH HJIH 
npHMoyroJibfebix nojioc. 


267 



TO conpoTHBjieHHe saaeMjieHHJi npa TOKax npoMHuijieHHOH qacTOTH h 
P MOJKHO paccTHTHBaTb oo TaKHM t})opMyjiaM: 

saseMJiHTeJiH hs Kpyrjiofl craJiH 


0.37p 


I 


td ’ 


(318) 


^;^e I h d — cooTBercTBenHo ajiUHa h fluaMerp jiyqa; 
t — rJiyØHHa saJioJKCHHa jiyqa b seMjie; 
p — yAeJibHoe conpoTHBjienHe rpynroB.’ 

JXjih saaeMJiHTejiH h3 bojiocoboh cxaJiH 


0,37p 


/ 


tb 


(319) 


vjtfi I H b — jiJiHHa H uiHpHHa JiyTa', 

t — rjiyØHHa aajiojKeHHH Jiyqa b rpynre. 

JXjir 3JieKTpoji,a H3 rpydu conpoxHBJieHue saaeMJiHxeJieft HMnyjibc- 
HUM XOKaM 

/?H = OCh/^^x- 


JXjir saseMJiHxejiH h 3 cxaJin jiioøoh (|x)pMU 

^;[^e a.^ — Koa^^HiiHenx HMnyjibca 3a3eMJiHTejiH. 

ConpoxHBJieHHe cjiojkhoxo saseMJiHxejia, cocxoamero H3 pa3Hbrx 
sjieKxpoAOB (xpy6 Kpyrjiofl h bojiocoboh cxaJiH), npn xoKax npoMum- 
jieHHOH TacToxbi o^pe;[^eJI5^exc5^ no ({)opMyjie 




R\R2 


npn HMnyjibCHHX xoKax 

^h2 


■niniR-i + ri2n2Ri ’ 

■^h1^h2 i 


(320) 


^h1^h2«1 + %2Rhi"2 %S ’ 


PAC xj — K03(|)4)HBHeHx HcnojibsoBaHHH saseMJiHxejieft, yqHTHBaiomHfl 
BsaHMHoe BJiHHHHe saseMJiHxejiefi; 
n — KOJiHTecxBo saseMJiHxejieH. 

Kh H 7] npHHHMaioxcH BO «PyKOBoji,HmHM yKasaHHHM no aaniHxe ot ne- 
peHanpH>KeHHH». 

XenjioajieKxponpoeKx peKOMenayex cxéMbi saBeMJiennH oxflejibHO 
cxoamHx MOJiHHeoxBOjioB, npHBeaeHHbie na pnc. 110, a, 6. 

JXjih cxeMu Ha pHC. 110,a conpoxHBJieHHe saseMJieHHH paccnnxuBa- 
excH no ({)opMyjie 

n _ jt I 

AbS — 


p^jiR cxeMbi Ha pHC. 110,5 

^hS = 


J,R«. T + ^ 

■ no (JjopMyjie 

T^H. Jl 

T T^H. J! 


4-Ohs ’ 


1 


(321) 


(322) 
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npaKTH^ecKHe paCTetbi noKaaajiH, mto npa 

a„. t = 0,4: a«. ji = 0,5; t]h. t = 0,8; ^, = 0,85 h iq^s = 0,9. 

PeKOMeH;];yeMbie conpoTHBJieHH« saaeMJiHrøinHx ycrpoficTB OTjiejibHo 
CTOHlHHX MOJTHHeOTBOAOB COOTBeTCTByKdHHX yASJTbHblX COnpOTHB- 

jteHHH rpyHTa p om ■ cm npHBejieHU b rahn. 64. 




Phc. 110. CxeMH aaseMjieHHs oraeJibHO 

CTOHlHHX MOJIHHeOTBOHOB; 
a — qeTbipexJiyqefiaa; 6 — Tpexjiyqeeaa. 


Ta6miia 64 

ConpOTHBjieHHe saseMJisioiHero 
ycTpoiicTBa e aaBHCHMocTH ot 
yÆe.nbHbix conpoTKBaeuHH rpyera 


y^eJibnoe ConpoTHB¬ 
JieHHe rpyHTa p, om-cm 

ConpoTHBJieHHe 

saseMJiHfomero 

1 yCTpoflCTBa 
R,om 

JXo 104 

Jlo 20 

Bojiee 104 ;(0 5 • 104 

» 30 

» 5-104 „0 10 . 104 

» 40 

O 

O 

» 50 


yAeJjbHbie conpoTHBjieHHH rpyHTOB, npuHHTHe j^m THnoBHx aaaeM- 
jiHR3iii,Hx ycipoficTB, npuBeAeHbi B Ta6.a. 65. 

/ Tadmua 65 


VaeabHue conpOTHBaeHHa rpynroB aasi 
THHOBbix saseMaaiomHx ycipoftcTB 


XapaKxepHCTHKa no^BW 

y;^eJibHoe conpoTHBJienHe 

p, OM-CM 

BoJiomaa noHBa, Top(|), mji, rjiaaa, c 3 Thhhok .... 

' To 5Ke, rpyHTfai c npHMecbKi rajibKH, meØHH, HSBecTH, 

o 

o 

necKa øojiee 40 %. 

1 ( 1 — 3 ) 104 

Cynecb, JiecoBH^HH« cyrjiHHOK, BJiaxHbiÉ necoK . . . 
CyxoH necoK, necoK c npHMecfaro meSaH, rajibKH, Ba- 

1 ( 3 — 5 ) 104 

jiyHOB, paspymeHKbie ropHbie nopoAH. 

MepreJifa, hsbbcthhk, KpynHosepHilcTfaiS necoK c sany- 

( 5 — 10 ) 104 

HaMH . 

( 10 — 20 ) 104 

CKajifai, BanyHU. 

I ( 20 — 40 ) 104 


npUMep 22. PaccHHTaTfa samaTHoe saseMJieHHe oxKpHTfaix h saKpHTHX pacnpe- 
HeaHTeafaHfaix ycipoficTB CTanpaH c nepuMeipOM 920 m npn yaeabHOM conpoTHBae- 
HHH rp'/HTa p = 5 • 10‘‘ OM ■ CM. 

PyKOBoa,Hm,HMH yKaaaHHHMH no rpo303am,HTe npeaycMaTpHBaiOTCH ecTecTBeHHue 
H HCKyccTseHHfaie BaseM.iHTejiH. 06inee conpOTHBaeHne pacTeKaHHio tokob ne flOaacHO 
npeBbimaTb 0,5 om. npeAno.aoacHM, hto b KaaecTae ecTecTBennoro saaeMHHTejiH 
HcnoJifasoBaHfai cHCTe.wa sascMjieHHH onop BOSAytnHux jihhhh nepe^aH na nonxoAax 
K noHCTaHiiHH, saiHHiHaeMHX xpocaMH, h npoJioxeHHbie b aeMJie tpySonpoBoafai 
II,HpKyjIHHHOHHOH BO^bl. 

PacneT conpoTiiBaeHHH ecrecTBeHHOro saseMJiHTeaH pac- 
TeKaHHK) TOKa. ConpoTHBJieHHC CHCTCMH Tpoc — OBOpa 

^T.-O l/'^On^TP’ 

rfle — HaHØOHbmee conpoTHBJieHHe aaseMJieHHOfi onopu (c yqerOM cesonHwx 
KOaePaHHK, nOfiCHHTaHHUX ftJIH TOKOB paSOKefi qacTOTH), OM', 
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r^p — aKTHBHoe conpoxHBJieHHe xpoca Ha npoxH^eHHH oahoxo npojiexa 
* 10 

'^on = Y = 0;6=^6.8o^, 

rae — HNinyjibCHoe conpoTHBaeHHe saseinjieHHofi onopbi; 
rj — 0,6 — HMnyjIbCHfalH K09(J)(J)HU,HeHT. 

Ecjih npHHsiTb ya,eabHoe conpoTHBaenHe xpoca p^p=0,15, ceqeHne xpoca JI3n 
S = 70 H npojiexa J13n /' = 200 m, xo conpoxnBJicHHe xpoca 

Xtd == P = 0,15 ^ = 0,213 OM, 


Rj,.o = /16,6 • 0,213 = 1,88 OM. 

ConpOXHBaCHHe XpyOonpOBOaOB UHpKyjIHIlHOHHOH BOa,bI 

„ 0,366p , P 0,366 • 5 • lO^, 9 • lO^ „ 

1„ = 2,33 0^, 

xfle I = ?>0 000 CM am 300 i« — ajinna xpy6onpoBoaoB (npHHnxa ycJioBHo). 

06mee conpoxHBacHHe ecxecxBCHHoro aaseMaeHHn pacxeKaHHio xoKa 6yflex pasHO’ 
conpoxHBJieHHK) ÆByx napaajieabHMX conpoxHBaeHHfi 


“ . ■^T.-o + 1.88 + 2.33 

Pacqex conpoxHBaeHHn HcKyccxBCHHoro aaaeMaeHHa. 
i?, „ • i?, „ 


TaK KaK R, = ■ 


xo H3 3X0X0 BbipajKCHHa COnpOXHBaCHHe HCKyCCTBeH- 


Horo saseinjieHHfl 


0,5 • 1,02 


"" ^3.e-^3 1.02-0,5 ■ 

B ueaHX 3K0H0MHH cxajbHbix xpy6 ripaBHJiaMH ycxpoflcxBa sjiCKxpoycxaHOBOK 
HCKyccxBCHHbift saseMOTxejib mohcct BunojiHaXbca oxpesKainn yrjiOBofl h Kpyraoft 
cxajiH xoamHHOH4—5 mm (sxo xpeOoBanne onpeaejiaexca inexaHHqecKofl npoqnocxbio 
npH 3a6HBaHHH OXpeSKOB B XpyHX H yCXOfiqHBOCXbK) npOXHB KOpp03HH). 

ConpoxHBaeHHe eflHHHqHoro cxepscHa pacxeKaHHio xokob b ofluopo^HOM xpyHxe 
npH fljiHHe I = i M onpeaeaaexca no (jjopiHyjie 

g = /plO-3 = 3 • 5 • 10^ • 10-3 - 150 OM. 

HcKyccxBeHHbifi aaseM^Hxejib cocxohx h 3 cxepscHeBbix h noaocoBHX saeMenroB. 
ConpoxHBacHHe OflHoft noaocfai BHyxpH KOHxypa 6e3 yqexa SKpaHHpoBaHHa 


r;ie L — nJmna noaocH, npHHaxa paBHofi 250 m (ycaoBHo); 
b — uiHpHHa noaocbi, npHiiaxa paBHofi 4 cm\ 
t — rayOHHa aaaoHceHHa b rpynxe noaoc, npHHaxa paBHoft 0,5 m. 
Toraa 

„ 5 . 101 ,8-25 0003 ^ 

~2 • 3,14 • 250 " 4-50 - ® °-**' 
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ConpOTHBfleHHe BCex nofloc pacxeKaHHK) TOKa c yqeTOin SKpaHHpOBaHHa onpe- 
fleMeTCH no (Jiopinyae 

n _ n 

rfle •rjjj = 0,35 — K 03 (J)(})Hu,HeHT HcnojibsoBaHHH noJiocu; 

S 

Ni = N + -j- — npHBefleHHOe KOJiHiecTBo noiioc; 

N — aeftcTBHTejibHoe KOJiniecTBO noJioc (b a,aHHOM cayiae npHHHMaein 
paBHfaiM 8 ); 

S — nepninexp KOHxypa, m (BflaHHOin CJiyiae npHHHMaein pasHbiM 920 m)', 
L — fljiHHa HaHOoJibuiefi cxopoHbi, m (b flaHHOM cayiae npHHHMaeM paB- 
Hofi 290 m). 

T oxfla 

W, = 8 + 1?= 11,2; = 1,53 0^. 


TaK KaK conpoxHBaeHHe CHCxeMU cxepacHefi Rg — 


. XO KOaHHeCXBO CXepjK- 


R^-q 2,73 ■ 0,58 

T] onpefleJiHexca no kphbhm hjih xaOjiHiiaM pyKOBOflaiuHX yKasaHHfi no saseMflennK). 

ripH 3XOM neOOxOflHMOM KOJlHieCXBe CXepHCHCH M05KHO yCXaHOBHXb paCCXOHHHe 
MejKfly HHMH 


JKeJiaxejibHO OKpyraaxfa nOflOOnue u,H(})pH ao u,eaoro TOcaa. FlpHHHMaeM paccxoa- 
HHe paBHHM 10 M. 

ÅHaaorHHHO mOhcho npoHSBecxH pacaexH fljia noacxanuKfi, npn oxom 6yayx ox- 
cyxcxBOBaxfa BunHcaenHa conpoxHBaenHH pacxeK-aHHK) xoxa aaa u,HpKyaHu,HOHHfaix 
BOfiOBOAOB. 
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Typ6HHH KOHaeHCaUHOHHWe c TenjI04)HKaUHOHHHM 



HaiianbHbie napaMexpH napa 


Pacxo;; napa 
Ha xypdHHy 


Tan 



MoiAHOCTb N, 


P, 

ama 

f.^C 

Kem 

D, 

mjHac 






6 000 

41,3 


T-6-35 

35 

435 

6 000 

27,2 





6 000 

25,1 





12 000 

81,5 



35 


12 000 ' 

69,0 


T-12-3 3 

435 

12 000 

56,5 





9 600 

44,0 





25 000 

158,7 





25 000 

134,8 


AT-25-2 

29 

400 

20 000 

15 000 

109.2 

88.2 





10 000 

68,0 





20 000 

93,8 





25 000 

128,2 


T-25-90 

90 

535 

25 000 

20 000 

111,0 

90,6 

1 




15 000 

72,8 



Typ6HHbl c npOHSBOaCTBeHHblM 


Thh 

HanajibHbie napawexpbi 
napa 

Mom,HOCXb 

N, K8m 

Pacxoa; napa h xenjia 
Ha xypØHHy 

P, 

ama 

t, “C 

mpiac 

Q’ 

KKaAjKøm-H 

0-0,75-35/5 c peayKTo- 
poM n = 8000/3000 

35 

435 

750 

750 

750 

9.8 

4.9 

4,2 

8400 

4200 

4300 

n-2,5-35/5 

35 

435 

2 500 

2 500 

2 500 

26,2 

13,1 

12 

6800 

3380 

3660 

ri-l,5-35/5 c peayKTo- 
poM n = 8000/3000 

35 

435 

1 500 

1 500 

1 500 

17,5 

9,25 

7,95 

7500 

3960 

4050 

' n-6-35/5 

35 

435 

6 000 

6 000 

55,8 

28,2 

6000 

3020 

An-25-2 

29 

400 

25 000 

25 000 

20 000 

15 000 
25 000 

268 

222 

200 

\Tl 

136 

- 
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npuAOxenue 2 


• peryjiHpyewbiM orSopOM napa 



riapaMeipbi b KOHj^eHcaiope 


napa, 

KKaAjKS 


TeMnepaxypa 

nHTaTejJbHog 

eo«h 

»c 


0,04 


20 


145 



1,2 

90 

_ ' 

_ 

0.034 

! - 

1 20 

1,2 

38 

— 

_ ! 

_ 1 

1 


1,2 

38 

— 

— i 

_ I 



1,2 

1 38 

V “ 

— i 

— 1 

1 — 

1 — 


220 

211 

201 

190 


peryawpyeMbiM oT6opoM napa 


[IpuÅOoiceHue 3 


















































TypSHHU KOHaeHcanHOHHbie c ABywa peryjiHpyewHMH 



Tan 

HoMHHaJibHbie 

napaMexpbi 

Mou^hoctl 
A/, Kern 

Pacxop, napa 

H xenjia 

PeryjrHpyeMhi& npom- 
BOflCXBeHHblft ot6op 

ama 


D. 

mjnac 

Q, 

KKaAlKem-H 

ama 

mjnac 


T-12-35/10 

35 

435 

12 000 

12 000 

12 000 

9 600 

110 

57 

_ 

10 

10 

50 

0 

25 

0 

256 

BnT-25-3 

30 

500 

25 000 

25 000 

25 000 
25 000 

21 000 

16 000 
25 000 
25 000 
25 000 
25 000 
25 000 

16 000 

165.7 
189 
140 
104 
131,5 

107 
166 
1845 
140 
103 

144.8 

108 

- 

8 

8 

8 

8 

8 

10 

10 

12 

0 

10 

10 

72 

130 

0 

0 

50 

40 

72 

130 

0 

50 

40 

260 

250 

280 

ni-25-90/10 

90 

535 

II 

158,2 

131 

177 

99 

123 

103 

3845 

4275 

10 

10 

_ 

10 

10 

70 

0 

125 

0 

46 

36 





49922 

337 

1138 

13 

140 

294 





252 

1340 

16 

0 

328 

nT-50-90/I3 

qn 



378 

1500 

13 

230 

292 




50490 

198 

2448 

13 

0 

— 




50724 

324 

1076 

13 

140 

293 





246 

1247 

16 

0 

330 
















n puAOOKeHue 4 


■ orSopaMH napa — npoHSBoacTBeHHWM h TenjiofJjHKaunoHHHM 


Pery.iKpyeMbiH Tenjio(|DHKau,HOH- 
Hbift ot6op 

napaweTpM b 

KOHAeHcaxope 

TeMnepaxypa 

nHxaxe/ibHoa 

BOAbl 

^n.B- 


mjHac 

tj.. °c 

D„. 

mlnac 

Pk, 

7}^ napa, 
KKUAlKe 


1,2 

40 

103 

6 

0,056 


20 

152 

_ 

0 

_ 

45 

0,056 

— 

— 

152 

1,2 

20 

— 

_ 

— 


— 

153 

— 

0 

— 

— 

— 

— 


145 

1,2 

54 

__ 


_ 

_ 

__ 

_ 

1,2 

0 

— 

. - 

— 

— 

— 

— 

1,2 

10 

— 


— 

— 

— 

— 

1,2 

40 

_ 

z 

_ 

_ 

_ 

_ 

1,2 

40 

— 

_ 

— 

_ 

— 

— 

1,2 

54 

103 

13,7 

0,035 

570 

20 

203 

1,2 

0 

125 

26,8 

0,0382 

568,6 

— 

206 

1,2 

100 

104 

10,7 

0,034 

579,3 

_ 

199 

— 

0 

— 

79,4 

0,056 

557,3 


187 

1,2 

40 

— 

30,4 

0,039 

551,5 

— 

194 

1,2 

40 


11 

0,034 

583,3 

— 

188 

1,2 

50 



0,0335 


20 

218 

1,2 

92 

— 

— 

— 

— 

— 

209 

— 

0 

— 

38 

— 

— 


197 

_ 

0 

— 


— 

— 

— 

197 

1,2 

37 

— 

— 

— 

— 

— 

207 

1,2 

36 

— 

— 

— 

— 

— 

201 

1,2 

100 

105 

12,2 

0,0297 

581,9 

20 

223 

1,2 

160 

— 

31,7 

0,0315 

562,8 

20 

214 

1,2 

0 

122 

44,1 

0.0324 

565,6 

20 . 

228 

1,2 

0 

— 

139,2 

0,055 

559,4 

20 

202 

0,7 

100 

89,5 

6 

0,027 

611,9 

20 

214 

0,7 

160 

89,5 

24,3 

0,031 

562,3 

20 

214,2 

1,2 

86 

104 

15,8 


576,6 


232 

1,2 

160 

104 

19,1 


572,8 

— 

225 

1,2 

0 

135 

28,6 


583,5 


242 


0 


126,7 

0,053 

554 

■ 

212 

1,2 

70 

104 

15,8 

0,03 

581,8 

■ 

223 

1,0 

80 j. — 



- 

- 

- 


10 800 
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ripuMxeHue 5 

TypSHHW c npoTneoaaBJieHHew 


Thh 

HaMa^bFibie 

napaMexpb! 

napa 

o 1 
a ^ 

S! > 

Pacxo^i napa 

H Ten/ia 

napaMexpH npoxHBO- 
AaB/ieHHH 

CO 

a ^ - 

s ^ ® 

5 

U 

Q 

1 

i 

d 

S 

Q 

u 

P-1.5-35/3 

35 

435 

1500 

14,7 


3 


' 205 



35 

435 

1500 

18,9 

— 

5 

— 

254 

— 

P-',5-35/10 

35 

435 

1500 

25,9 

— 

10 

— 

313 

— 


_ 

— 

1200 

22,5 

_ 

9—12 

— 

— 

— 

P-1.5-35/15 

35 

435 

1500 

36,8 

— 

15 

— 

345 

— 


_ 

— 

1200 

32 

— 

13—17 

— 

— 

— 

OP-2,5-3 

15 

350 

2500 

34,3 

— 

2—4 

— 

193 

— 




2000 

28,8 

— 

_ 

— 

_ 

— 

P-2,5-35/5 

15 

350 

2500 

63,5 

— 

5 

— 

256 

— 

AP-2,5-3 

35 

435 

2500 

22,6 

-- 

3 

— 

200 

— 


_ 

— 

2000 

19,2 

— 

2—4 

— 

— 

— 




1500 

16,2 

— 

— 

— 

— 

— 

P-2,5-35/5 

35 

435 

2500 

29,2 

— 

5 

— 

250 

— 


_ 

— 

2000 

24,6 

— 

4—7 

— 

— 

— 


_ 

— 

1500 

20,4 

— 

__ 

— 

— 

— 

P-2,5-35/10 

35 

435 

2500 

41,9 

— 

10 

— 

307 

— 


_ 

— 

2000 

34,4 

— 

8—13 

— 

— 

—. 


35 

435 

2500 

56,3 

— 

15 

— 

342 

— 

ÅP-4-3 

35 

435 

4000 

35,6 

— 

3 

— 

186 

— 


_ 

_ 

3200 

29,1 

— 

2—4 

— 

— 



_ 

— 

2400 

24,0 

— 


— 

— 

— 

P-4-35/5 

35 

435 

4000 

44,8 

— 

5 

— 

247 

—■ 

P-4-35/10 

35 

435 

4000 

70,0 

— 

10 

— 

306 



_ 

_ 

3200 

54,2 

— 

8—13 




P-4-35/15 

35 

435 

4000 

86,5 

— 

15 


338 

— 

P-6-35/5 

35 

435 

6000 

66,6 

— 

3 

— 

244 

— 


_ 

_ 

4800 

52,4 

— 

4-7 

— 

— 

— 


35 

435 

6000 

52 

— 

3 

— 

182 

— 

P-6-35/10 

35 

435 

6000 

93,5 


10 


301 

— 


_ 

_ 

4800 

77,1 

— 

8—13 

— 

— 


P-6-90/31 

90 

535 

6000 

98 

— 

31 

— 

— 

— 

P-12-90/31 

90 

535 

12000 

185,6 

— 

31 

— 

400 

_ 




9000 

150 

— 

29—33 

— 

408 

— 




6000 

118 

— 

— 

— 

420 

— 

BP-i2-18-2 

90 

535 

12000 

130,8 

— 

18 


345 

— 

BP-25-11 

90 

500 

25000 

338 

— 

31 

345 

362 

215 




20000 

356 

— 

29—33 

— 

370 

— 




15000 

277 

— 

— 

— 

383 

— 

BP-25-12 

90 

500 

25000 

273,3 

— 

18 

— 

304 

215 




20000 

229 

— 

15—21 

— 

308 





15000 

182 

— 

— 

— 

318 

— 

P-25-90/31 

90 

535 

25000 

367 

— 

31 

— 

395 

215 

P-25-90-18 

90 

535 

25000 

254 

— 

18 

— 

395-400 


P-25-130/13 

130 

565 

25000 

— 

— 

10 

— 

— 

— 

P-25-130/18 

130 

565 

25650 

213 

— 

18 

193,3 

305 

230 

P-50-130/13 

130 

565 

50000 

360 

— 

13 

■ - 

— 

— 

CBP-50 

240 

580 

50000 

472,5 

— 

30—34 

— 

— 

250 

CKP-100 

300 

650 

100000 

671 

__ 

31—34 

570 

420 

274 


1100-901 
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